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EXPERIMENTAL STUDY REGARDING  

THE EFFECTS OF PULSED SHORT WAVES ON NERVOUS TISSUE 
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3“Babeş-Bolyai” University Cluj-Napoca, Center of Electron Microscopy 

 
 
 
 
 

Abstract 
Pulsed short waves are part of high frequency therapy and have through their 

biological effects, the good therapeutic results and the lack of side effects many indications in 
various disorders: rheumatologic, traumatologic, burns, neurological (nerve tissue 
regeneration, ischemic vascular accidents), vascular disorders. The experimental study 
consisted of the exposure of laboratory animals to the action of pulsed short waves in 
different doses and the monitoring of changes in the brain cellular and subcellular structure. 
The study included 35 Wistar rats, assigned to four groups, three groups of 10 animals and the 
control group of five non-irradiated animals. Group I was exposed to a dose of 1/80 
cycles/sec, group II to 4/400 cycles/sec, and group III to 6/600 cycles/sec, for 10 minutes/day, 
for 15 days. After the rats were sacrificed, nervous tissue fragments were collected. These 
were adequately processed for their examination by optical and electron microscopy. At 
structural level, in the control group and the groups exposed to the dose of 1/80 cycles/sec, the 
neurons were normally structured. In group II, a slight increase of brain metabolic activity 
was seen, in group III there was a significant increase of brain metabolism, with better 
myelinated white matter axons, which suggests a better protection for the rapid conduction of 
nerve impulses to effectors. In group II, electron microscopy revealed similar aspects to those 
of the control group. A high ribosome density was found in the neuroplasm, which means an 
intense protein synthesis process. In group III, there was an intense protein synthesis activity, 
and a strong axon myelination in the white matter, resulting in a better protection for the 
transmission of nerve impulses. Conclusions: pulsed short waves caused brain changes 
depending on the dose. The analysis of electron microscopic images showed that irradiation at 
a dose of 6/600 cycles/sec induced an intense protein synthesis activity and a better axon 
myelination, which conferred a better protection for the transmission of impulses, more 
obvious than in the group irradiated at a dose of 4/400 cycles/sec. 

 
Keywords: pulsed short waves, Diapulse, nervous tissue, experimental research
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Introduction 

Pulsed short waves are short 

electromagnetic waves emitted as 

intermittent trains with a fixed duration, 

separated by free intervals with a variable 

duration [1]. The Diapulse device provides 

high frequency currents of 27.12 MHz, 

with a wave length of 11.6 m, providing 

rectangular pulse trains with a duration of 

65 microseconds [2]. 

Experimental research as well as the 

multitude of therapeutic effects observed in 

clinical studies suggest complex action 

mechanisms up to the infrastructure level, 

with deep implications in cellular 

metabolism. If the favorable effects of 

short continuous waves are mostly due to 

the endotissular production of heat 

(endothermy) [2], in the case of pulsed 

short waves, the action mechanism is more 

complex; these are athermal, acting on 

energy metabolism [1]. 

There are many experimental studies 

on laboratory animals, cell and tissue 

cultures that have been aimed at 

evidencing the biological effects and 

elucidating the action mechanisms of 

pulsed short waves. The effects of pulsed 

short waves on the regeneration and 

remyelination of peripheral nerves after 

lesions, the sectioning of the common 

peroneal nerves in male rats [3, 4], of the 

sciatic nerve in cats [9] have been 

experimentally studied.  

Human and animal studies indicate 

the fact that pulsed short wave treatment 

shortly after spinal cord injuries protects 

the neurons, promotes regeneration and 

minimizes the lost function. 

Dr. H. Crock (London) emphasized 

the fact that the blood flow is the main 

factor to be approached after spinal cord 

injuries.  

Considering the ability of pulsed 

short waves to increase blood flow, studies 

indicate favorable effects on the healing of 

spinal cord injuries [10, 11]. 

Dr. Wise Young (New York, 1984) 

showed by laboratory studies on cats that 

the application of Diapulse therapy on the 

spinal cord shortly after injury reduces 

calcium accumulation in the proximity of 

the affected area. This is associated with a 

better recovery of spinal cord motor and 

sensory functions [12]. It was concluded 

that pulsed short waves can exert a 

regenerative and neuroprotective influence 

if administered shortly after spinal cord 

injury. 

An experimental study consisted of the 

exposure of laboratory animals, i.e. white 

Wistar rats, to the action of pulsed short 

waves in different doses (1/80, 4/400, 

6/600 impulses/sec.) for 10 min/day, for 15 

days, and the monitoring of cellular and 

subcellular structure changes occurring in 

various organs and tissues. It was found 

that the most sensitive organs to the action 

of these waves were the liver, spleen, 

adrenal gland, brain, their alterations 

depending on the dose used [13]. In 

extensive clinical studies, Dr. M. 

Sambasivan (India, 1993) showed that 

Diapulse therapy reduced cerebral edema 

after cranial trauma [14]. 

An experimental study on Wistar and 

Brown Norway rats demonstrated the 

capacity of the pulsed electromagnetic 

field to stimulate the regeneration of the 

peripheral nervous system, of the sciatic 

nerve, respectively. Treatment was 

administered for four weeks. The results 

were evaluated by quantitative 

morphometric analysis, demonstrating a 

statistically significant increase of 

regeneration indices in the stimulated 

group compared to the control group.  
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An increase of isocitrate 

dehydrogenase and acetyl cholinesterase 

activity at the motor plate was seen. This 

study might lead to the search of new 

alternatives in the stimulation of axon 

regeneration processes and possible 

clinical applications [7]. There are 

currently no clinical studies regarding the 

effects of pulsed short waves in the 

regeneration of the peripheral nervous 

system. Pulsed short waves are part of high 

frequency therapy and due to their 

biological influence, effective therapeutic 

results and absence of side effects, they 

have many indications in various diseases: 

rheumatologic diseases, trauma, burns, 

neurological disorders (regeneration of 

nerve tissue, stroke), vascular diseases. 

 

Material and method 

The experimental study consisted 
of the exposure of laboratory animals to 
the action of pulsed short waves in 
different doses and the monitoring of 
cellular and subcellular structure changes 
in nervous tissue. 

Experimental animals. White 
female Wistar rats with a weight of 180-
280 g were used. 

Equipment. The Diapulse device was 

used. 

Experimental model. 35 animals were 

assigned to 4 groups. Group I included 10 

experimental animals exposed to radiation 

in a dose of 1/80 impulses/sec for 10 

min/day, group II consisted of 10 animals 

exposed to a dose of 4/400 impulses/sec 

for 10 min/day, group III was formed by 

10 animals exposed to a dose of 6/600 

impulses/sec for 10 min/day, and the 

control group included 5 unexposed 

animals, which were kept under the same 

living conditions as the animals of the 

three irradiated groups. 

The duration of the experiment was 15 

days. The entire body of the animals was 

exposed to the pulsed short waves. 

There were no food or liquid 

restrictions during the experiment. 

All procedures performed on the 

animals were in accordance with the 

ethical norms required by the EU regarding 

the raising and sacrificing of experimental 

animals. Before starting the experiment, 

the approval of the Ethics Board no. 

39/23.04.2009 was obtained. 

Right after the animals were sacrificed, 

nervous tissue and brain fragments were 

collected and processed according to the 

methods and techniques for optical and 

electron microscopy examination. 

From the blocks obtained and modeled 

adequately, semithin sections 500 nm thick 

were cut, for optical microscopy studies. 

The sections were examined with an 

Olympus BX 51 microscope, and images 

were captured with a CCD Media 

Cybernetics camera, using the Image Pro 

Plus software. 

Subsequently, from the selected areas 

of the same blocks, ultrathin sections 40-60 

nm thick were cut, for electron microscopy 

studies. The  sections were cut with a Leica 

UC 6 ultramicrotome using DDK diamond 

knives, they were collected on electrolytic 

grids, and were double contrasted with 

uranyl acetate and lead citrate, to be finally 

examined with a Jeol JEM 1010 

transmission electron microscope (TEM). 

Images were captured with a Megaview III 

camera and stored in the database using the 

Soft Imaging Analysis software [15, 16, 

17, 18].  
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Results and discussion 

Structural changes 
In the control group and group I 

(1/80 impulses/sec), the presence of many 
normally structured neurons was evidenced 
in the grey matter. The neuronal body of 
each neuron had in its center a spherical 
euchromatic nucleus, with a single 
nucleolus. Each nucleus was surrounded 
by the cytoplasm (neuroplasm), which sent 
an axonal projection. The neurons were 
surrounded by fragmentary portions of 
multitudes of neuronal projections (axons, 
dendrites). 
In some grey matter areas, aged neurons 
were seen, which were in the process of 
degeneration that naturally occurs during 
the course of life of each individual. In the 
white matter, a multitude of normally 
myelinated axons were evidenced. 

In group II (4/400 impulses/sec), a 
slight increase of brain metabolism activity 
was comparatively seen, which was 
evidenced by the presence of a higher 
number of normally structured neurons. 
Like in the case of the control group, aged 
neurons in the process of degeneration 
were also found. 

In the white matter, like in the 
control group, the multitude of axons had a 
normally myelinated sheath (Fig. 1). 

 
 

 
Fig. 1 - Brain. Group II. Normally 

structured neurons. 400 x. 
 
 
 

 At a 6/600 cycles/sec dose, the 
multitude of normally structured neurons 
indicated a significant increase in brain 
metabolism compared to the previous 
groups. The neurons were slightly more 
numerous in relation to the surface area 
unit per brain volume (Fig. 2). The number 
of aged neurons in the process of 
degeneration was smaller than in the 
previous groups, and the blood capillaries 
were normally structured. In the white 
matter, the multitude of axons had good 
myelination, suggesting a better protection 
for the rapidity of conduction of nervous 
impulses to the effectors (Fig. 3).    
 

 
Fig. 2 - Brain. Group III. Normally 

structured neurons. 100 x 
 
 
 

 
Fig. 3 - Brain. Group III. Axons with good 

myelination. 100 x 
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Ultrastructural changes 
 
 In the control group and group I, 
electron microscopic images showed many 
normally structured neurons, in which each 
neuronal cell had a spherical euchromatic 
nucleus occupying most of the cell volume, 
with a single nucleolus. 
 In the cytoplasm (neuroplasm), 
narrow GER profiles (Nissl bodies), 
mitochondria, lysosomes, Golgi complex 
and many free and polysomal ribosomes 
were visible. 
 From each neuron, an axon started, 
in the axoplasm of which many 
neurotubules arranged parallel along the 
axonal projection, mitochondria and rare 
narrow GER profiles were seen. 
 From place to place, neurons at 
different degeneration stages were 
evidenced. The nuclei of these neurons lost 
their spherical shape, becoming 
hyperchromatic, dense, and in the 
neuroplasm, GER profiles and 
mitochondria were dilated and the 
cytoplasmic matrix was dense. 
  In the white matter, axons were 
normally myelinated and blood vessels had 
a normal structure (Fig. 4). 
 
 

 
Fig. 4 - Brain. Control group. Neurons 

with a normal structure. 
 
 
 
 
 
 

 The ultrastructural aspects of the 
brain of rats irradiated at a 4/400 cycles/sec 
dose were similar to those of the control 
group. In the neuroplasm, several GER 
profiles were identified, as well as a higher 
density of ribosomes and polysomes, 
signifying the presence of an intense 
protein synthesis process (Figs. 5-6). 
 
 

 
Fig. 5 - Brain. Group II. Neuroplasm with 

GER profiles. 
  

 
Fig. 6 - Brain. Group II. Normally 

structured blood vessel. 
 
 In the group irradiated at a 6/600 
cycles/sec dose, a higher density of 
neurons found in a high metabolic state 
was seen. In the cytoplasm, GER was more 
abundant, suggesting a high protein 
synthesis activity, more obvious than in the  
group irradiated at a 4/400 cycles/sec dose 
(Fig.7). In the axon, the neurotubules ran 
parallel to its long axis, suggesting the 
adequate direction and conduction of the 
nervous impulse (Fig. 8).  
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In the white matter, there was a strong 
myelination of the axons, so that in some 
axons the myelin layer appeared to be 
thicker, conferring a better protection for 
the transmission of nervous impulses (Fig. 
9). The blood vessels, both blood 
capillaries and venules, were normally 
structured. 
 

 
Fig. 7 - Brain. Group III. Cytoplasm with 

abundant GER. 
 

 

 
Fig. 8 - Brain. Group III. Axon with 

parallel neurotubules. 
 

 
Fig. 9 - Brain. Group III. White matter, 

strong myelination of axons. 

 
 
Conclusions 
 
Pulsed short waves induced changes in the 
brain, depending on the dose. The analysis 
of electron microscopic images showed 
that exposure to a dose of 6/600 cycles/sec 
induced intense protein synthesis activity 
and better axonal myelination, which 
ensured a better protection for the 
transmission of nerve impulses, more 
obvious than in the group exposed to the 
dose of 4/400 cycles/sec.  
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Abstract 
Stroke in young adults is particularly a devastating event because it often occurs in 

healthy-seeming individuals who are in the prime of life and fully involved in family, 
community and workplace responsibilities. Young adults also have higher expectations of 
recovery and consequent difficulty in adjusting to disability. 

 
Keywords: Stroke, young adults, disability 
 
 
 
 
 

INTRODUCTION 
 
Stroke is defined as an acquired injury of 

the brain caused by occlusion of a blood 
vessel or inadequate blood supply causing 
an infarction, or by a hemorrhage within 
the parenchyma of the brain. 4 % of 
strokes occur in adults younger than 45 
years, being a small fraction of the total 
events of that sort, but they are an 
important cause of neurologic impairment 
in this group. 

 
EPIDEMIOLOGY 
 
Stroke occurs in young adults more than 

twice as frequently as spinal cord injury or 
multiple sclerosis and yet there is limited 
interest of stroke as a disease affecting 
young adults. Before 30 years of age, 
women are more affected because of the 
risk of pregnancy, childbirth and oral 
contraceptives, but this incidence reverses 
with advancing age (1). 

 
 

ETIOLOGY 
 
There are many disorders causing stroke 

in young adults, but they can be grouped in 
several categories.  

Atherosclerotic disease accounts for 
20%, cardiac emboli 20%, arteriopathies 
10%, coagulopathy 10% and peripartum 
cerebrovascular accidents 5%. Another 
20% can be related to mitral valve prolaps, 
migraine, oral contraceptives, and 15% 
remain unexplained. Drug abuse has been 
associated with stroke in 4% to 12% of 
cases. 

Approximately 75% of patients younger 
than 65 years will survive after 5 years or 
more after the stroke, but the individual 
survival depends on the cause of stroke and 
its treatment. The survivors achieve a good 
functional recovery, but a history of 
diabetes mellitus, severe deficit on 
presentation may reduce this thing. The 
risk for recurrence for those who have 
suffered a first episode of stroke is about 
5% per year and varies with the presence 
of risk factors (2). 
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SYMPTOMS  
 
The presenting neurologic symptoms of 

stroke are the same in young as in elderly 
patients. The most common of these are 
emotional effects, pain, muscle stiffness 
due to spasticity, bladder and sexual 
dysfunction and fatigue. 

 

EMOTIONAL EFFECTS 

 
The common emotional effects of stroke 

are depression, emotional lability and 
anxiety. Depression occurs in 40% of 
patients, its incidence peaks 6 months to 2 
years after the incident, and it is frequent in 
patients with a prior history of alcoholism, 
or depression or in those with severe 
stroke. 

Depression can be difficult to identify in 
aphasic patients who cannot respond to 
questions about mood. They become 
socially isolated because of language, 
cognitive and physical deficits. Loss of 
social interaction and support increases the 
incidence of depression, being a poor 
prognostic factor of rehabilitation. 

Neurologically mediated emotional 
lability, also known as emotional 
incontinence presents with abrupt episodes 
of crying or laughing and may be a source 
of distress to the patient and his family. It 
may complicate the evaluation of the 
patient’s true emotional state. 

Patients may experience chronic anxiety 
after stroke and in some cases there are 
specific triggers, such as fear of falling 
while walking with a cane or fear of being 
left alone. 

 

PAIN 

 
Pain is a common problem after stroke in 

young patients. It usually affects the 
hemiparetic extremities and can be 
centrally or peripherally mediated.  

Shoulder pain is the most frequent, 
affecting up to 85% of stroke patients, 
usually during the first year after stroke. 

The potential causes are represented by 
inferior subluxation of the humeral head, 
rotator cuff tears, CRPS I (shoulder-hand 
syndrome), frozen shoulder, impingement 
syndrome, biceps tendinitis. The careful 
physical examination and diagnostic tests 
are useful to confirm the correct 
diagnostic. 

Younger individuals with partially 
recovery of motor function may develop 
secondary sprains, tendinitis, nerve palsies 
in the paretic extremities. The controlateral 
arm and leg may suffer overuse injuries 
because of the effort to compensate the 
weak side. 

Heavy use of assistive devices (canes, 
walkers, braces and splints) may contribute 
to these injuries and provoke pain. 

 

MUSCLE STIFFNESS DUE TO 

SPASTICITY 

 
Stiffness of muscles and joints are 

frequent symptoms of patients with stroke, 
due to the evolution of muscle tone from 
the flaccid to the spastic state that follows 
during the first several months after the 
stroke.  

Spasticity can be helpful in weight 
bearing on a leg with little voluntary motor 
return during gait, but more often 
complicates the patient’s efforts to regain 
normal motor function.  

Spasticity in the upper extremity occurs 
in a pattern of flexion, adduction, internal 
rotation and pronation and in the lower 
extremity the usual pattern is extension 
with reduced knee flexion, thigh adduction, 
increased plantar flexion and inversion of 
the ankle and toe curling. This extensor 
pattern can be seen during gait and 
contributes to the slow speed and increased 
energy cost of hemiparetic gait. 

Joint stiffness can be due to contracture, 
which is defined as shortening of the 
muscles, ligaments or tendons around a 
joint , being common in the finger joints of 
the affected hand or at the shoulder, with 
contracture of the glenohumeral joint 
capsule (frozen shoulder). 
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BLADDER DYSFUNCTION 

 
Diminished bladder control with urge 

incontinence occurs frequently in young 
stroke patients. Anamnesis should question 
about chronicity and frequency of the 
problem, diurnal pattern and presence or 
absence of needing to void and about 
abdominal pain and pain during urination. 

 

SEXUAL DYSFUNCTION 

 
The majority of patients report 

diminished sexual function after stroke, 
involving diminished libido, or decreased 
erectile or ejaculatory function. Decreased 
libido can correlate with depression that 
follows the acute episode. 

 

FATIGUE 

 
Increased fatigue after stroke has been 

reported in 40-70% of patients, frequently 
influenced by coexisting depression. 
Return to active work and family life can 
be limited by this symptom.  

Usually there is a change in fatigue level 
after stroke and the daily pattern of fatigue 
and sleep with insomnia, sleep apnea. 
Depression and loss of physical 
conditioning may affect energy levels and 
also the increased energy cost of 
hemiparetic gait. 

 
FUNCTIONAL LIMITATIONS IN 

YOUNG ADULTS WITH STROKE 
DRIVING 

 
Return to driving is a necessary step for 

return to a normal life-style and avoidance 
of social isolation. There are many 
negative factors to predict driving 
performance after stroke: right hemisphere 
location of stroke, visual-perceptual 
deficits, reduced attention, impulsivity, 
poor judgment and lack of organizational 
skills, correlate with poor performance 
with driving. Aphasia does not always 
interfere with driving. 

 

RETURN TO WORK 

 
The ability to return to work is an 

important goal for the young patients with 
stroke and the percent varies from 11 to 
81%, due to differing age ranges , 
definitions of work and disability 
compensation systems. Factors predictive 
of success include pure motor or no 
hemiparesis, good self-care and mobility 
function, no aphasia or apraxia, advanced 
education. Poor prognostic factors include 
cognitive impairment, visual-perceptual 
impairment, age older than 55 years (3). 

The majority of patients return to their 
previous employer, although young stroke 
survivors with minimal cognitive 
impairment may be able to perform easier 
new jobs. 

 
REHABILITATION TREATMENT  
 

EMOTIONAL EFFECTS 

 
Post-stroke depression responds to 

antidepressant medications, as selective 
serotonin reuptake inhibitors or tricyclic 
antidepressants. All the major classes have 
the potential to lower seizure threshold (4). 

The family and community are important 
resources for the young patient who is 
struggling with emotional problems to 
residual disability and altered lifestyle. 
Management of anxiety should emphasize 
the less sedating anxiolytics , counseling 
and environmental manipulation to reduce 
known triggers. 

Neurologic and functional improvement 
is the best antidote to post-stroke 
depression. Providing graded and 
progressive activities gives the patient the 
chance to improve in parameters of 
mobility, self-care, language and cognition 
(5). 
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PAIN 

 
Treatment for soft-tissue pain include 

non-narcotic analgesics and nonsteroidal 
anti-inflammatory drugs, with specific 
risks for cardiac, renal, hepatic and 
gastrointestinal function. Neuropathic and 
central pain syndromes are treated with 
gabapentin. 

The rehabilitation procedures for soft 
tissue injuries consist of stretching and 
strengthening, positioning, electrical 
stimulation of the affected muscles and 
heat modalities including hot packs and 
ultrasound when sensation is preserved to 
allow their use. TENS and functional 
electrical stimulation  to the supraspinatus 
and upper trapezius are helpful in shoulder 
pain as are arm slings that promote optimal 
glenohumeral alignment. 

Subacromial bursa steroid injection are 
beneficial for patients with post-stroke 
shoulder pain and botulinum toxin 
injections provide relief when pain is due 
to spasticity in specific muscles. 

In post-stroke shoulder pain, surgical 
repair may be considered when rotator cuff 
tear can be established as the cause and 
surgical debridement may be required for 
severe frozen shoulder. 

 

SPASTICITY 

 
Intercurrent infections, localized sores, 

stress and anxiety can worsen spasticity 
and must be treated initially. Tizanidine 
and gabapentin have analgesic and muscle 
relaxant actions, so can be used to treat 
painful spasticity (7). 

Mild post-stroke spasticity can often be 
controlled with a stretching program 
performed 2-3 times a day and range of 
motion in a spastic ankle or hand can be 
preserved with nighttime use of resting 
splints. 

Injection of spastic muscles with 
botulinum toxin can enhance gait pattern 
and hand function and reduce pain in 
young stroke patients (8). 

Tendon lengthening and transfers should 
be considered in young patients when the 
pattern of spasticity is stabilized. Achilles 
tendon lengthening may allow improved 
heel strike in patients with chronic 
equinovarus due to spastic triceps surae. 

BLADDER DYSFUNCTION 

 
For the stroke patients with urge 

incontinence due to spastic neurogenic 
bladder, the anticholinergics oxybutynin 
and tolterodine are first-line agents for 
management of detrusor instability. 
Tricyclic antidepressants provide mild 
anticholinergic stimulation and can be used 
to increase bladder capacity. 

The rehabilitation treatment for urinary 
incontinence can be managed with timed 
voiding every 2 hours during the day , 
timed fluid intake (none after 9 o”clock 
p.m.), use of padded clothing or condom 
catheter and urinal by the bedside.  

Pelvic floor strengthening exercises are 
used for incontinence. 

 

FATIGUE 

 
The patient must have a normal sleep-

wake cycle, including maintenance of an 
appropriate bedtime, avoidance of 
stimulant beverages late at night and use of 
hypnotic agents at bedtime, if needed. For 
the depressed patient with fatigue, a 
nonsedating antidepressant should be 
prescribed. 

The cardiovascular conditioning program 
is useful to maximize the patient aerobic 
capacity and physical status. Patients with 
physical impairment will benefit from a 
physical therapist assistance during the 
adapted conditioning program, using a 
stationary bicycle, arm ergometer and 
therapeutic pool (6). 

Appropriate bracing and use of assistive 
devices and gait training can help reduce 
the energy cost of hemiplegic gait. For the 
disabled patients, wheelchair propulsion is 
less fatiguing than walking. 
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Abstract 
Transcranial magnetic stimulation (TMS) is a non-invasive tool for the electrical 

stimulation of neural tissue, including the cerebral cortex, and is an excellent method to study 
brain physiology. Trains of stimuli (repetitive TMS) can modify excitability of the cerebral 
cortex at the stimulated site and also at remote areas along anatomo-functional connexions. 
Repetitive TMS is used to modulate cortical excitability in a frequency-dependent manner, for 
a period of time that outlasts the duration of stimulation, inducing plastic changes in the brain. 
Repetitive TMS may become an  additional tool for early rehabilitation and might be useful 
for promoting cortical plasticity in neurologic patients. Its utility have been demonstrated by 
many clinical studies in various disabling conditions, as stroke, Parkinson disease, multiple 
sclerosis, spinal cord injuries, and many more, where rTMS opens a new field of therapeutic 
possibilities. 

 
Key words: transcranial magnetic stimulation, neurorehabilitation, neuroplasticity 

 
 
 
 

Transcranial magnetic stimulation 
(TMS) is a neurostimulation and 
neuromodulation technique, based on the 
principle of electromagnetic induction of 
an electric field in the brain (1). This field 
can be of sufficient magnitude and density 
to depolarize neurons.  TMS was 
introduced in 1985 by A.T. Barker and 
collegues (2) as a noninvasive and painless 
stimulation of neural tissue, including 
cerebral cortex, spinal roots and cranial 
and peripheral nerves (3). TMS is now 
commonly used in clinical neurology to 
study central motor conduction time and to 
assess the integrity of the central motor 
pathways, leading  to a new era of research 
in motor and cortical function.   

The technical principle of TMS 
consists in placing a small coil of wire on 
the scalp and passing a powerful and 
rapidly changing electrical current through 
it. This will induce a rapidly changing 

magnetic field that passes unimpeded into 
the surrounding tissues of the head, where 
it again induces an electrical field and 
excites cortical neurons (4), (5). Depending 
on the stimulation parameters used, TMS 
can excite or inhibit the brain, allowing the 
functional mapping of the cortical areas. 
Transcranial stimuli evoke multiple 
descending volleys in corticospinal 
neurons: the initial volley is recorded as 
the direct (D) wave –arising from 
excitation of the pyramidal cells-, the 
following volleys are indirect (I) waves, 
possibly produced by the excitation of 
pyramidal cells by surrounding 
intracortical neurons (4). The conduction 
time from motor cortex to spinal cord 
alpha-motoneurons is referred as central 
motor conduction time (CCT), and it is 
prolonged in demyelinating lesions of the 
pyramidal tract, in ischemic or 
degenerating diseases (4).  
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TMS can use single pulses of 
stimulation, pairs of stimuli separated by 
variable  intervals, or trains of repetitive 
stimuli at various frequencies.  

Single stimuli can depolarize neurons 
and evoke measurable effects – the motor 
evoked potentials (MEPs) - that can be 
recorded from muscles of the contralateral 
limb. Normal amplitude  of the MEP 
reflects the integrity of the pyramidal tract 
and also normal function of the upper and 
lower motoneurons. MEP recording have 
clinical use in diagnosis and prognosis of 
neurologic diseases. 

New paradigms of magnetic 
stimulation have been developed: 
repetitive TMS. Repetitive transcranial 
magnetic stimulation (rTMS) is the 
application, to a single brain area, of a train 
of stimuli of the same intensity and given 
frequency (3). These trains can modify 
excitability of the cerebral cortex at the 
stimulated site and also at remote areas 
along functional anatomical connections 
(3), (6). The cortical areas influenced by 
rTMS are mainly the motor cortical areas, 
but also the visual, parietal and prefrontal 
cortex. The trains will induce excitatory 
and inhibitory effects during and after the 
train, depending on their parameters  (4). 
Their short-term and long-term effects on 
cortical excitability  may range from 
inhibition to facilitation depending on the 
stimulation frequency (4). Lower 
frequencies of rTMS (above 1 Hz) will 
induce inhibition of motor cortex, while 
high frequency trains (above 20 Hz) seem 
to increase the cortical excitability. Thus, 
rTMS has been found to be a promising 
noninvasive treatment for a variety of 
neuropsychiatric conditions. (7), by 
modulating local cortical excitability in a 
frequency-dependent manner, for a period 
of time that outlasts the duration of 
stimulation (8).  

 The last decade has seen a rapid 
increase in the applications of TMS to 
study cognition, brain-behavior relations 
and the pathophysiology of various 
neurologic and psychiatric disorders. TMS 

is being increasingly combined with other 
brain imaging and neurophysiologic 
techniques including  functional magnetic 
resonance imaging (fMRI) and EEG. 
Moreover, the combination of rTMS with 
tracer PET may become a novel tool to 
investigate neurochemical functional 
anatomy.  

Many arguments for rTMS use in 
rehabilitation have been developed.  
Repeated sessions of transcranial magnetic 
stimulation (rTMS) are capable of 
changing and modulating neural activity 
beyond the period of stimulation. This has 
behavioral consequences and therapeutic 
potential.  

Therapeutic utility of TMS has been 
claimed in the literature for neurologic 
diseases such as Parkinson's disease, 
dystonia, tics, stuttering, tinnitus, 
spasticity, or epilepsy, in rehabilitation of 
aphasia or of hand function after stroke, 
and also in pain syndromes, such as 
neuropathic pain, visceral pain or migraine 
and psychiatric disorders, such as 
depression, acute mania, bipolar disorders, 
panic, hallucinations, obsessions 
/compulsions, schizophrenia, catatonia, 
post-traumatic stress disorder, or drug 
craving. 

Potential mechanisms of action of 
rTMS are under study. Because many 
neurological disorders are thought to 
involve abnormal or dysfunctional 
neuronal activity, it is hypothesised that the 
therapeutic action of rTMS may occur 
through modulating and reversing 
abnormal activity and facilitating 
neuroplasticity (7). The therapeutic effects 
could  be a result from plastic changes 
induced in motor cortical networks (9). 
Motor plasticity and improved outcome 
with rTMS treatment can be induced either 
by low-frequency stimulation over the 
intact hemisphere (explained by a 
reduction in transcallosal inhibition from 
the former) , or by high-frequency rTMS 
over the injured hemisphere (which 
increase the MEP amplitude).  
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The therapeutic promise of rTMS is 
limited because the mechanisms of action 
of rTMS are not completely understood 
and therefore it is difficult to determine 
which treatment protocols are appropriate 
for specific neurological conditions (7).  

 
The aim of therapeutic rTMS will be 

to “normalize” pathologically decreased or 
increased  cortical activity (5). By 
changing the frequency of stimulation, it 
may be possible to up- or down-modulate 
cortical excitability  for therapeutical 
benefit in different brain areas.  

Therapeutic utility of repetitive TMS 
in neurorehabilitation have been 
demonstrated by many clinical studies in 
various disabling conditions, as stroke, 
Parkinson disease, multiple sclerosis, 
spinal cord injuries, and many more, where 
rTMS opens a new field of therapeutic 
possibilities.  

Repetitive TMS in stroke patients:  
Motor recovery typically reaches a 

plateau 6 months after the stroke (10), 
leaving 50-75% of individuals with chronic 
functional impairments (11).   

MEPs after cortical stimulation of the 
damaged hemisphere are absent in patients 
with hemiplegia, and with low amplitude 
and increased motor threshold in patients 
with paresis.   

Post-stroke recovery is based on 
plastic changes in the central nervous 
system that can compensate the loss of 
activity in affected brain regions. 
Neuroreabilitation programs improve 
function partly by enhancing cortical 
reorganization (12). 

In stroke, the affected hemisphere is 
inhibited not only by the infarct itself, but 
also by an increased inhibitory effect of the 
contralateral (unaffected) hemisphere 
(disequilibrium of the transcallosal 
inhibitory pathways between the two 
primary motor areas) (13).   

 

Repetitive TMS modulates cortical  
excitability and could be used to restore the 
balance of interhemispheric inhibition after 
stroke. 

Functional recovery may be obtained 
when rTMS is applied at high-frequency 
(around 5Hz) over the motor cortex of the 
affected hemisphere in order to reactivate 
hypoactive regions, or when rTMS is 
apllied at low-frequency (< 1 Hz)over the 
motor cortex of the disinhibited, unaffected 
hemisphere in order to reduce its 
excitability and restore defective inhibition 
(10), (12).  

Studies suggest that sessions of 
rTMS may improve some of the cognitive 
symptoms after a stroke, as aphasia and 
visuospatial neglect.  

Other studies have demonstrated that 
rTMS effects are enhanced when used with 
repetitive facilitatory exercises of the 
affected limbs (14), performed during 
motor rTMs sessions or immediately after 
them.  

The somatosensory system plays an 
important role in acquisition of new motor 
skills in stroke patients (15). Accordingly, 
modulating the excitability of the 
somatosensory cortex may influence motor 
learning, via reciprocal cortico-cortical 
afferents. Stimulation with high-frequency 
rTMS of the primary sensory cortex of the 
affected hemisphere will increase motor 
learning in patients with chronic stroke (8).     

 
Repetitive TMS in Parkinson disease:   
The clinical presentation of PD is 

related to abnormal neuronal activity 
within the basal ganglia and cortical 
regions, including the primary motor 
cortex (6). Cortical dysfunction has been 
documented in PD by functional 
neuroimaging and neurophysiologic 
studies showing either hypo- or hyper-
activation of various brain areas (9). 

Repetitive TMS can be used to 
modify activity of such cortical areas.  
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Motor cortex stimulation could 
impact the cortico-basal ganglia-thalamo-
cortical circuits involved in motor control, 
ameliorating parkinsonian symptoms (9).  

 
Significant clinical effects have been 

obtained by stimulating different cortical 
regions, especially primary motor cortex of 
PD patients, with low- and high-frequency 
rTMS.  

High-frequency (excitatory) rTMS 
decreased rigidity and bradikinesia in the 
upper limb contralateral to the stimulation, 
and low-frequency (inhibitory) rTMS 
reduced upper limb rigidity bilaterally and 
improves walking (16).  

Clinical application of rTMS in PD 
patients is limited by the short duration of 
effects after the time of stimulation, 
however, rTMS could be an alternative or 
a complementary technique to deep brain 
stimulation (9).   

 
Repetitive TMS in multiple sclerosis:  
In multiple sclerosis (MS) spasticity 

is a major cause of disability, impacts 
quality of life and is only partially 
influenced by drugs. Repetitive TMS have 
been tried to modulate cortical excitability 
of the lower limb motor area, in order to 
influence the pathologically disinhibited 
spinal circuits.  

Studies have demonstrated that high-
frequency rTMS applied over the prmary 
motor cortex may improve spasticity by 
enhancing pyramidal tract excitability (17), 
(18).   

 
 
 
 
 
 
 
 
 
 
 
 
 

Repetitive TMS in spasticity 
treatment for patients with spinal cord 
injuries:  

In spinal cord injuries damage to 
descending pyramidal tract, that normally 
exert spinal segmental control over muscle 
tone, is thought  to play an important role 
in spasticity (19). High-frequency rTMS 
applied over the primary motor cortex will 
increase its excitability and increase 
corticospinal inhibitory input, that will 
further reduce segmental spinal excitability 
and limb spasticity  (19). Optimal 
reorganization of remaining spinal circuits 
can contribute to recovery of the 
ambulatory function (20).  Repetitive TMS 
sessions produced significant improvement 
of the lower-extremity motor score 
(LEMS) and of walking speed, and 
reduced spasticity in lower limbs. (20), 
(21). 

Other authors have demonstrated in 
patients with chronic incomplete cervical 
spinal cord injury an improvement in 
motor score and in upper limbs function 
after 5 days f rTMS sessions applied over 
the motor cortex (22) 

 
Conclusion:  Most claims of 

therapeutic utility of TMS in 
neurorehabilitation need further support 
and evidence-based clinical trial data, but 
the potential clinical significance is huge, 
affecting a large number of patients with 
debilitating conditions. Repetitive TMS 
has opened a new field of investigation of 
neural circuits, and is developing as a 
potential therapeutic tool for patients with 
neurologic diseases.   
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Abstract 

“To be forever young doesn’t mean to be 20. It means to be optimist, to feel good, to have 
an ideal to fight for and to achieve it” said Prof. Ana Aslan. Human ageing and longevity are 
complex and multi-factorial traits that result from a combination of environmental, genetic, 
epigenetic and stochastic factors. Ageing refers to the time sequential deterioration - including 
weaness, susceptibility to disease, loss of mobility and agility. 

 
INTRODUCTION 
Ageing is a degenerative process, 

extensively studied for which many 
theories have been formulated. Ageing is 
the major biomedical challenge of our 
society, considered as a progressive and 
irreversible set of structural and functional 
changes for a living organism. The 
percentage of elderly people, the 
demographic imbalanced pyramids and the 
incidence of age-related diseases such as 
cardio-vascular diseases, cancer and 
neurodegenerative diseases are main 
concerns for many scientists. 

There are 10 questions about ageing: 1) 
How does ageing and longevity vary 
between species?; 2) How does ageing 
evolve? 3) Are ageing and longevity 
controlled by the genome? 4) Can aging be 
suppressed and lifespan increased? 5) 
What is the basis of ageing and longevity? 
6) How does cellular senescence contribute 
to ageing? 7) How does ageing give rise to 
ageing-related disease? 8) Why does the 
immune system fail in ageing? 9) What are 
the prospects for treatments for ageing? 
10) What should the aims of ageing 
research be? 

Healthy ageing should ideally start in 
childhood and take a lifelong perspective. 
Yet it is never too late to start. Investing in 
prevention can have important benefits for 
the individuals involved and has also 
societal benefits, since it is better to 
finance effective strategies to prevent 

diseases than to use the resources to cure 
them [6]. 

Combining the balneotherapy with 
using products with healthy-ageing effect 
provides a significant advantage and 
represents the sustainability of the 
strategies for healthy ageing, in the context 
of which the spas is the ideal place for the 
application of new treatments.Darwin’s 
theory proposes survival and reproductive 
capacity as factors driving evolution. He 
assumed that all living organisms have the 
capacity for evolution, by means of natural 
selection, and that this capacity was a 
constant.  

Richard Dawkins, author of “Selfish 
gene” says that genes are actually 
struggling for survival. Animals and 
humans are “survival machines” whose 
purpose is to propagate their genes. 
Evolvability theory refers to the idea that 
populations and species can vary in their 
capacity for evolution. Evolvability 
considerations provide explanations for 
programmed ageing and other lifespan 
limiting characteristics. 

Ageing is intrinsically complex, being 
driven by multiple causal mechanisms, 
inclusive mutations. Each mechanism 
tends to be partially supported by data 
indicating that it has a role in the overall 
cellular and molecular pathways 
underlying the ageing process. Even in a 
population free of ageing, death will 
nonetheless occur, from extrinsic hazards 
as disease, predators, and accidents. 
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Ageing evolves as a side effect of 
natural selection in favour of mutations 
that cause a benefit during youth - The 
Pleiotropy or Trade-off Theory for the 
Evolution of Ageing. There are mutations 
that are beneficial in youth, but at the price 
of a higher rate of ageing. More 
individuals will survive to express the 
early benefit than will survive to suffer the 
higher rate of ageing.  

Regarding The How of ageing 
question, one of the first theories is „The 
rate of living theory” – after which: „ the 
duration of life varies inversely as the 
energy expenditure, the length of life 
depends on the rate of living” as in the case 
of Drosophyla. 

Unlocking the capacity to manipulate 
human ageing would result in great health 
benefits. Currently, health is understood as 
the removal of diseases in a defensive 
manner to the pathological process and 
with higher costs. Understanding how the 
environment modulates ageing-related 
genes may lead to human applications and 
disease therapies through diet, lifestyle, or 
pharmacological interventions. The study 
of the mechanisms by which various 
natural health factors can influence the 
ageing process opens the path to design 
and obtain new products for healthy 
ageing. 

For the cellular level, Hayflick limit 
express that cell replication slows and 
stops after about 50 passages, becoming 
senescent. 

Research on healthy ageing 
interventions has evolved along the main 
theories of ageing. Pharmacological 
intervention to decelerate ageing and age-
related diseases is highly attractive. The 
potential for further advances in this field 
is immense; hundreds of genes in several 
pathways have recently emerged as 
regulators of ageing and caloric restriction.  

One well-studied dietary manipulation 
of ageing is caloric restriction, which 
consists of restricting the food intake of 
organisms without triggering malnutrition. 
Caloric restriction is already being used as 

a paradigm for developing compounds that 
mimic its life-extension effects with 
therapeutic value. Reducing calorie intake 
has been shown experimentally to induce 
anti-ageing behavior in many species. 

Lifespan extension possibility was 
demonstrated for many geroprotector 
substances: Gerovital prepared by Ana 
Aslan, resveratrol, Rapamycin, 
antioxidants, hormones, bioregulatory 
peptides, metformin, fenformin and 
adaptogens (ginseng). As mechanisms 
have been observed reduced plasma levels 
of insulin, increased insulin receptor 
sensitivity, low body temperature, 
cholesterol, triglycerides, alpha-
lipoproteins, blood pressure. All these 
processes are correlated with the 
expression of genes called sirtuins. 
Rapamycin, described as an 
immunosuppressive drug has been shown 
to be also an anti-ageing drug whose goal 
is the mTOR - a serine/threonine kinase 
that regulates cell growth, viability, 
mobility, protein synthesis and gene 
transcription.  

Among the many hormones with 
geroprotector effects, estrogen-like or 
testosterone-like substances, detected also 
in the organic component of therapeutical 
peloids, stimulate or inhibit various 
neuroendocrine mechanisms. If insulin and 
cortisol serum levels are increasing with 
age, the testosterone, estrogen, 
progesterone, growth hormone and thyroid 
hormones level gradually decrease along 
with age, which causes progressive muscle 
atrophy, fatigue, osteoporosis, reduced 
sexual function and increased fat levels.  

Free radicals are continuously 
produced in the human body, as they are 
essential for energy supply, detoxification, 
chemical signaling and immune function. 
Reactive oxygen species have been found 
to play an important role in the initiation or 
progression of various diseases such as 
atherosclerosis, inflammatory injury, 
cancer and cardiovascular disease. An 
imbalance between antioxidants and 
reactive oxygen species results in oxidative 
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stress, leading to cellular damage. Air 
pollutant such as car exhaust, cigarette 
smoke, and industrial contaminants 
constitute major sources of ROS that attack 
and damage the organism. 

Herbs, diet, lifestyle, and supplements 
can slow ageing, enhance memory, help 
prevent cancer and heart disease. 
Medicinal plants (many used as spices and 
food plants) contain organic compounds as 
tannins, alkaloids, carbohydrates, 
terpenoids, steroids and flavonoids, which 
produce physiological effects. 
Antioxidants intervene in gerossuppression 
based on the ageing free radical theory. 
Resveratrol present in grapes and 
subsequently in red wine, is a natural 
phytoalexin used by certain plants in the 
defense mechanism against pathogens. 
Resveratrol caused a statistically 
significant decrease of age-related 
parameters such as albuminuria, 
inflammatory level, vascular endothelial 
apoptosis, and the incidence of cataract, at 
rats. A healthy diet should provide the 
different nutrients one needs to remain 
healthy and should give the opportunity to 
engage socially and to have a good quality 
of life. However, the precise dietary needs 
of the older people are still largely 
unknown. 

Peloids used also in the treatment of 
various rheumatic, endocrine, 
dermatological or gynecological diseases, 
represent the support for the design of new 
geroprotectors. "Peloidextract" obtained 
from Techirghiol mud is a clear liquid, 
with an alkaline pH of 7.6 to 8, and 
mineral content closely comparable to that 
of blood serum. Humic compounds play a 
role in redox reactions, absorption, 
complexation and transport of substances. 
Humic acids have an astringent effect, anti-
allergic, antiviral, antibacterial, anti-
inflammatory, estrogenic, hyperemic, UV-
protective and are heavy metal chelating-
agents. Fulvic acids have antitumoral, anti-
allergic, antioxidant and antimicrobial 
activity, acting in acid medium by 
inhibiting mitochondrial respiration in 

Candida utilis, have antiulcerogenic and 
precognitive properties so they can be used 
to treat Alzheimer's disease.  

 
Theories of ageing 
 
While earlier theories of ageing were 

centered on the level of organ dysfunction 
or systemic level of the body, current 
theories put focus on dysfunction of the 
cellular and molecular mechanisms [10]. 
Such modern approaches reduced the 
differences between the existing theories 
on the mechanism of ageing, emphasizing 
their complementary elements, but at the 
moment there no integrative theory [2] 
exists for post-reproductive ontogenetic 
development that can explain all the 
processes involved in the multiple aspects 
of ageing.  

Programmed ageing theories are 
subdivided into three conceptual 
subcategories [2,13,14] genetically 
programmed longevity theory which 
assumes that ageing is the result of starting 
or stopping certain genes, being included 
the role of genetic instability (shortening of 
telomeres) in the dynamics of ageing 
processes [14, 17]; endocrine theory - 
according to which ageing is governed by a 
biological clock, whose function is 
regulated by endocrine mechanisms, 
including insulin-like growth hormone 
IGF-1 [2,3,14]; and immunity theory, 
which states that the immune system can 
be programmed to a decrease in its 
functionality, immunosenescence, which 
will lead to increased susceptibility to 
infectious diseases and ageing 
[15,16,25,26].  

Theories which put the ageing process 
due to internal and external environmental 
factors [10] are Wear and Tear Ageing 
Theory according to which cells and 
tissues become aged over time [2,14]; vital 
level activity theory - which states that a 
high level basal metabolism leads to a 
shortening of the life of the organism 
[2,14]; cross-linking theory presented by 
Bjorksten (1942) according to which the 
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cumulative chemical interchange of 
important macromolecules, including 
collagen, causes ageing [2,14]; somatic 
DNA damage theory [47] which considers 
that ageing results from genetic integrity 
degradation of somatic cell as a result of 
mutations registered both in the nucleus 
and in the mitochondria [2,13,14,44]; and 
free radicals theory which stipulates that 
the superoxide and other free radicals 
destroy the molecular components of cells 
and thus alter their normal function [11]. 

Considering ageing being a gradual 
loss of functional adjustment of some 
complex multifactorial biological 
processes, the individual genotype surely 
has an impact on the rate of ageing 
[11,12,18]. More recent studies also 
include metabolomic approaches towards 
identification of metabolite panels and 
potential metabolite markers indicative of 
age-related processes, and include e.g. 
amino acids, fatty acids and steroids, 
branched-chain amino acids and 
polyamines.  

In 1957 Harman proposed the idea that 
a general process of accumulation of 
oxygen-free radicals negatively affects 
internal environmental factors and changes 
genetic factors,mechanism responsible for 
ageing and death of all living things. The 
theory was revised in 1972 when it was 
shown that mitochondria are the main 
center of several chemical reactions that 
generate free radicals. Reactive oxygen 
species (ROS) are probably the most 
significant free radicals with major 
implications in damage and cells and body 
ageing [19,20]. Free radical theory is 
currently considered the most acceptable 
explanation of ageing [19], although recent 
data obtained on a set of transgenic mutant 
SOD2 + / - or Mclk1 + / -  mice disprove the 
central dogma of the theory [11]. 

The main bottleneck is the 
characterization of the rate of ageing of the 
body, which employs the concept of 
biomarker of the ageing [21,24,27], 
defined as quantitative or qualitative 
biological parameter that allows the 

prediction of functional status of the 
organism to a particular moment of its 
existence [22,24]. Experts in the field 
suggest parameters that aim the age of 
nervous, cardiovascular, respiratory or 
excretory system. Also, they are advancing 
proposals for estimating the biological age 
of the cell. In humans, the biological age is 
surpassed by the psychological age, the 
intellectual age and the social age. 

Several authors have discussed the 
criteria for selection of some biomarkers of 
ageing, emphasizing the following critical 
points that they should fulfill [23]: ageing 
and longevity rate  prediction, quantitative 
monitoring the biological quality of the 
body by parameters by which the 
determination will not harm the integrity of 
the organism, the data obtained must be 
reproducible and comparable for different 
species of laboratory animals and with 
relevance for humans [23,25,27,28]. 
Among the main biological markers used 
to predict the biological age and longevity, 
the American Federation of Ageing 
Research suggests as the set of biomarkers 
of ageing [27]: systolic and diastolic blood 
pressure, the heart rate at rest, total 
cholesterol, HDL and LDL cholesterol, 
lipid levels, blood glucose, body mass 
index [26], abdominal obesity index, T 
lymphocytes level, cortisol level and 
electrocardiogram. 

Allostatic overstressing index [23] 
proposed by McEwen and Stellar in 1993 
denotes the body's dysfunctional response 
to chronic stress and reveals increased 
levels of adrenaline, noradrenaline and 
dopamine hormones [2]. This index was 
used by Karlamangla and collaborators in a 
recent study of mortality in people aged 
over 70 years, pursued over a period of 4.5 
years. Patients with an allostatic 
overstressing increased index presented a 
much higher risk of mortality. Thus, the 
study concludes that a uniform increase of 
allostatic overstressing index (normally 
located between -1.7 and 1.4) leads to an 
increase of 3.3 times in mortality measured 
in the range of 4.5 years. 
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The so-called matrix protocol [2] of 
ageing biomarkers used by the 
International Institute of Longevity 
Montclair (New Jersey) determines the rate 
of ageing on four levels: 

I. the overall functionality of the 
body measured by the ratio of weight and 
level of fat, flexibility, aerobic endurance, 
bone density, tactile response latency, 
forced expiration volume, vision and 
hearing [27]; 

II. functioning at the cellular level 
monitored at the skin level by determining 
the cytoarchitecture changes of basal 
membrane, epidermal turn-over, sebaceous 
glands architecture, microvascular 
changes, collagen ratio, elasticity of the 
fibers [28]; 

III. the molecular level consider the 
growth and thyroid hormone level but also 
of coenzyme Q10, sensitivity to insulin, 
the heat shock proteins level, the 
oncogenes level in the blood, serum level 
of antioxidants [25]; 

IV. at DNA level is studied the 
position and size of telomeres (set at WBC 
level) and the accumulation level of 
mutations in the genetic material. 

The researchers from the International 
Longevity Institute are currently working 
on a new laboratory chemistry test that 
should reflect the damage level of DNA 
and should bring science-based predictions 
regarding the therapeutic value of anti-
ageing interventions through the 
mutational changes occurring in the 
somatic genetic material [2, 28, 29].  

Telomeres damage can be assessed 
indirectly by measuring some biomarkers 
that correlate with their shortening [28]. 
Thus, Jiang and Rudolph analyzed the 
telomeres shortening mechanism and the 
rate of ageing in several organs and tissues, 
identifying four proteins whose expression 
increases in relation to telomere 
shortening, as these: Cathelcidins from 
macrophages and polymorphonuclear 
leukocyte lysosomes activated by bacterial 
infection; chitinase 3 like3 (Chi 3L3) 
involved in the initiation of immune 

response; elongation factor 1α (EF-1 α) - 
which controls protein synthesis in human 
fibroblasts and stathmins - which control 
the intracellular microtubules stability, cell 
motility and mitosis [2]. 

The concept of oxidative stress caused 
by free radicals, represents the basis of 
taking into account biomarkers of ageing, 
physiological and molecular indicators of 
oxidative stress. Carbonylate proteins 
represent, in this context, an example of 
the use of oxidative stress indicators as 
biomarkers of ageing [2,25]. Many 
scientists consider the accumulation of 
protein carbonyls in erythrocyte membrane 
as an indirect marker of ageing and the 
ferro-reduction antioxidant potential 
(FRAP) in blood plasma as an indicator of 
the body's antioxidant defense capacity [2]. 
The oxidative and reductive activity of 
enzymes that act on glutathione, 
thioredoxin and other substrates of interest 
in the oxidation-reduction process reflects 
not only the level of antioxidative 
protection but are probably relevant 
biomarkers for ageing rate. NADH and 
FADH coenzymes - critical components of 
energetic transport in mitochondria may 
represent, by their expression level, 
biomarkers of mitochondrial activity and 
indirectly of senescence and body age [2]. 

Heat shock proteins (HSP) are other 
biomarkers of ageing, and there are studies 
showing that the change of these proteins 
expression correlates with changes in 
longevity, experimentally described in 
Caenorhabditis elegans [2]. 

Apolipoproteins synthesized in the 
liver and intestine are involved in the 
transport of cholesterol and triglycerides in 
the blood, are considered more eloquent 
predictors of death by coronary heart 
disease [23]. 

Interleukin 6 (IL6) is a multifunctional 
cytokine that plays an essential role in 
acute inflammation stage. Although 
normally in the absence of inflammation 
can not be detected in blood samples over 
time by losing his regulation expression, 
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the expression level increases with age 
[22,23]. 

Growth hormone, secreted by the 
pituitary gland [351] has a decreasing level 
with age of the body being registered a 
decrease by 14% every decade after the 
age of 20-25 years and reaches half around 
the age of 60 [2, 21,22,26]. 

 
Geroprotectors 
 
Lifespan extension possibility was 

experimentally demonstrated for many 
geroprotector substances, including 
antioxidants [75], latirogene, chelating 
agents (carnosine [53]), adaptogens, 
neurotropes, monoamine oxidase 
inhibitors, dehydroepiandrosterone, sexual 
hormones, growth hormone, melatonin 
[50], preparations from the pineal gland, 
protease inhibitors, antidiabetic agents, 
thymic hormones, immunomodulators, 
superoxide dismutase and catalase 
mimetics, enterosorbents, etc. [47].  

There are not yet geroprotectors with  
unquestioned efficiency, and in some 
cases, supposed geroprotector substances 
had proved long term effects difficult to 
predict initially [2, 79].  

In the past years, a new area of the 
gerontology becomes important, that of 
studying the so called hormesis 
mechanisms by which substances 
classified as toxic or very harmful, in 
subliminal doses, may have geroprotector 
effects; currently numerous scientific 
investigations are undertaken in this regard 
[2]. 

Reducing calorie intake [177, 192] has 
been shown experimentally to induce 
certain anti-ageing behavior in a variety of 
species [31,32,33,58]. But for humans and 
other long-living animals, reducing calorie 
intake interferes with many other genetic 
parameters and diet composition.  

Studying the mechanisms by which 
calorie intake reduction influences 
senescence and longevity rate in 
experimental animals [82], researchers 
have correlated this required behavior with 

reduced plasma levels of insulin [81], 
increased insulin receptor sensitivity, low 
body temperature, cholesterol, 
triglycerides, alpha-lipoproteins, blood 
pressure and an increase in HDL 
cholesterol. Setting all these processes is 
experimentally correlated with the 
expression of certain genes called sirtuins 
[96] found in a wide range of organisms 
from yeast to humans [39].  

In 2011 there have been globally 
described 30 substances with geroprotector 
properties [2, 288], along side Gerovital - 
Romanian geroprotector product prepared 
by Prof. Ana Aslan in 1951, based on 
anesthetic procaine, noteworthy resveratrol 
and other polyphenols of plant origin [30], 
Rapamycin, antioxidants (vitamins A, C 
and E, carotenoids, lipoic acid, coenzyme 
Q, selenium, etc.), hormones (GH, thyroid 
hormones and sexual hormones, melatonin 
[50]), bioregulatory peptides (timalin, 
epithalmin), biguanides (metformin, 
fenformin) [77], and adaptogens (ginseng 
[48]).  

Scientific reports show that biguanides, 
particularly metformin [56-77], used in the 
treatment of type 2 diabetes due to their 
ability to inhibit gluconeogenesis and to 
determine the increase of sensitivity to 
insulin, may also have geroprotective 
effects [56, 98]. 

Sirtuins are NAD+-dependent protein 
deacetylases regulating metabolism and 
ageing processes, and they were suggested 
to mediate lifespan-extending effects of 
caloric restriction.  They were discovered 
in Saccharomyces cerevisiae, and have 
attracted interest due to their involvement 
in lifespan extension, age-related disorders, 
obesity, heart disease, neurological 
function and cancer [36]. In mammals 
sirtuins family consists of seven genes of 
this type, called Sirt1 to Sirt7 [35]. Recent 
researches seek to identify their role in cell 
physiology and mechanisms or molecular 
agents, and ways of how their activity can 
be influenced [31, 32, 35,105]. 

Sirolimus or rapamycin, described as 
immunosuppressive and antitumoral drug 
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has been shown to be also an anti-ageing 
drug [41] whose goal is the TOR gene in 
yeast [43] and mTOR gene, its mammalian 
correspondent, also known as FK506 
factor or FRAP1, a serine/threonine kinase 
that regulates cell growth, viability, 
mobility, protein synthesis and gene 
transcription [31,45,78]. Rapamycin, 
according to recent studies, may act 
preventively in atherosclerosis, hypertonia 
and hypercoagulation, thus preventing 
myocardial infarction, cardiovascular 
accidents, osteoporosis, cancer, 
autoimmune diseases, arthritis, fat 
diabetes, Alzheimer and Parkinson 
diseases [31,42,45]. 

Antioxidants such as α-tocopherol, 
ascorbic acid, retinol, ubiquinone, 
selenium, as endogenous compounds or 
numerous synthetic molecules, intervene in 
gerossuppression based on the ageing free 
radical theory [87]. Resveratrol (3,5,4’-
trihydroxy-trans-stilbene) is the best 
known current geroprotector, discovered in 
2003, present in high concentrations in the 
epicarp, seeds and stalk of grapes (Vitis 

vinifera) and subsequently in red wine 
[30,33], and in roots of Polygonum 

cuspidatum. It is a natural phytoalexin used 
by certain plants in defense mechanism 
against pathogens such as bacteria and 
fungi, currently extensively studied, and 
that can influence the expression of sirtuins 
[34,35,37,102]. Since its discovery in 2003 
until today there were registered 
worldwide over 2,000 experimental studies 
on resveratrol, and several laboratories 
dedicate their work to the study of this 
substance [2]. 

Preclinical studies [103] on resveratrol 
demonstrated an increase in the longevity 
of S. cerevisiae of 70% by cultivation in a 
medium containing 10 mM resveratrol, of 
20% in C. elegans and 29% in Drosophila 

melanogaster by treatment with 100 mM 
resveratrol [39,40]. In studies on laboratory 
mice, resveratrol at doses around 20 mg/kg 
caused a statistically significant decrease 
of age-related parameters such as 
albuminuria, the inflammatory level, 

vascular endothelial apoptosis, decreases in 
the elasticity of the aorta, the incidence of 
cataract, etc., being inclusively registered 
data towards the decrease of genetic 
instability [2]. 

On MRC5 human fibroblasts, the 
resveratrol in concentration of 5 µm 
induced a significant protection of DNA 
oxidative deterioration, preventing the 
growth of nuclear volume, reducing the 
generation of acetylated forms of H3 and 
H4 histones and p53 protein. In another 
study on human fibroblasts, using a 
concentration of 10 µm and 25 µm have 
been obtained data supporting the delay in 
the morphological alterations at the cellular 
level correlated with age [2].  

It is supposed that polyphenols such as 
resveratrol inhibits senescence at the 
cellular level by activating genes such as 
p53 and AKT [39], sirtuins or inhibition of 
others, like mTOR [46]. These influence 
different intracellular signaling pathways 
by which are controlled the expression of 
genes involved in cell growth, the 
proliferation and cell viability [34]. 
Clinical trials regarding resveratrol action 
in oncology that used a commercial form 
of resveratrol called SRT501 showed a 
39% increase in apoptosis of malignant 
cells in patients with metastatic colorectal 
cancer [2, 194, 195]. Neuroprotective 
effects of resveratrol [30,35] have been 
described in experimental studies on 
laboratory mice and were explained by 
researchers by the effect of resveratrol of 
increasing the cysteine level that can 
protect cells from oxidative stress by 
regulating proteic precursors of amylase 
plate [38]. Resveratrol acts also on 
manganese superoxide dismutase 
(MnSOD) a group of enzymes that 
degrades metabolic generated superoxide 
molecules thus having antioxidant effect 
[80]. 

Cardioprotective effects of resveratrol 
[30,36], as well as the other polyphenolic 
antioxidants such as quercetin or catechins, 
was observed in in vitro studies that 
showed a reduction of cardiomyocyte 



 

 Balneo Research Journal            DOI: http://dx.doi.org/10.12680/balneo.2014.1066         Vol.5, No.2, May 2014 
 

 

 

69

apoptosis by decreasing the level of 
caspase-3 and other cytokines, including 
NF-KB2, E-selectin, TNF-α or troponin [2, 
224].  

Resveratrol also has an anti-
inflammatory effect [30,33], resulting in 
decreased activity of cyclo-oxygenase with 
a key role in the synthesis of other 
cytokines such as IL17. Resveratrol acts on 
the cellular mechanisms involved in photo-
ageing correlated with UV action, 
including MAP kinases, NF-kB nuclear 
factor and matrix metalloproteins. External 
applications of resveratrol in SKH-1 
hairless mice model prior to UV exposure 
caused a significant reduction of cell 
proliferation, protection mRNA and 
phosphorylation [30]. The theory of using 
antidiabetics like resveratrol [30] is 
explained by indirectly activating SIRT1 
and subsequent increase in sensitivity to 
insulin [32], improving microcirculation 
and peripheral nerve function [2]. The 
pharmacology of resveratrol [34] is still 
marked by a number of limitations, having 
a low solubility in water (only 0,03g/L) 
and consistently a low bioavailability and 
stability, being easily oxidized in the 
presence of light or heat. There are also 
data of some authors that contradict the 
fact that resveratrol would determine the 
extent of longevity [280], obtained on 
Drosophila melanogaster and C. elegans 
[36]. 

Among the many hormones above 
mentioned with geroprotector effects [49], 
greater relevance for this project have the 
substances with similar actions of sexual 
hormonesn. Substances such estrogen-like, 
testosterone-like, which stimulate or inhibit 
various neuroendocrine mechanisms [49] 
are detected in the organic component of 
therapeutical peloids and their 
geroprotective action is currently 
intensively studied. The testosterone serum 
level gradually decreases along with the 
advancing in age which causes progressive 
muscle atrophy, fatigue, osteoporosis, 
reduced sexual function and increased fat 
levels. These symptoms can be treated by 

administration of testosterone [22], which 
has as effect, in addition to a recovery of 
lipid levels, also a decrease of  
concentration of plasma glucose correlated 
with increased sensitivity to insulin. The 
last half of the century allowed due to 
numerous scientific results, the use of 
estrogen in postmenopausal women to 
prevent signs of ageing, such as 
osteoporosis, cardiovascular diseases, 
decrease sexual and cognitive functions 
[52]. However, the enthusiasm was 
diminished by recent publications 
indicating the risks of using estrogen, 
including breast cancer, pulmonary 
embolism, stroke and coronary heart 
disease [2, 55]. 

Free radicals are continuously 
produced in the human body, as they are 
essential for energy supply, detoxification, 
chemical signaling and immune function 
[277]. Ultraviolet light, ionizing radiation, 
chemical reactions and metabolic 
processes can induce the production of 
reactive oxygen species (ROS) in the cells. 
Free radicals can initiate the oxidation of 
bio-molecules, such as protein, lipid, 
amino acids and DNA, which will lead to 
cell injury and can induce numerous 
diseases. An imbalance between 
antioxidants and reactive oxygen species 
results in oxidative stress, leading to 
cellular damage. Oxidative stress is the 
main cause of several diseases: cancer, 
cataracts, age-related diseases and 
Parkinson’s disease [208, 214, 222, 225]. 
Air pollutant such as car exhaust, cigarette 
smoke, and industrial contaminants 
encompassing many types of NO 
derivatives constitute major sources of 
ROS that attack and damage the organism 
either by direct interaction with skin or 
following inhalation into the lung [83]. 
Drugs are also a major source of ROS 
[84,85]. One of the major sources of 
oxidants is food, which often contains 
different kinds of oxidants such as 
peroxides, aldehydes, oxidized fatty acids, 
and reactive species catalysts (transitional 
metals) [86]. Food debris that reaches the 
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intestinal tract places an enormous 
oxidative pressure on the intestinal-tract 
mucosa [89]. Although the exposure of the 
organism to ROS is extremely high from 
exogenous sources, the exposure to 
endogenous sources is much more 
important and extensive, because it is a 
continuous process during the life span of 
the organism [90]. 

Enzymes comprise another endogenous 
source of ROS. While most enzymes 
produce ROS as a by-product of their 
activity, exemplified by the formation of 
superoxide radicals by xanthine oxidase, 
there are some enzymes designed to 
produce ROS, such as nitric oxide synthase 
that yields NO radicals, thos that produce 
H2O2, and those responsible for 
hydroxylation [93]. Blood cells, except 
erythrocytes (neutrophils, eosinophils, 
basophils, monocytes and lymphocytes), 
possess mechanisms to combat bacteria 
and other invaders by ROS production that 
act synergistically with exogenous ROS 
and NADPH serves as a donor of electrons 
to an activated enzymatic complex in the 
plasma membrane (NADPH-oxidase 
complex) to produce superoxide radicals 
from the oxygen molecule. Following 
dismutation, the production of H2O2 leads 
to the formation of OH• by the metal-
mediated, Haber-Weiss reaction [51].  

Molecular oxygen is required to sustain 
life, but it can be toxic through the 
formation of reactive oxygen species 
(ROS). ROS includes superoxide radical, 
hydroxyl radical, singlet oxygen and H2O2, 
which have been found to play an 
important role in the initiation and/or 
progression of various diseases such as 
atherosclerosis, inflammatory injury, 
cancer and cardiovascular disease [209]. 

In several normal conditions ROS are 
produced and play a role in the 
pathogenesis of the physiological 
condition. Literature data show that 
numerous pathologies and disease states 
serve as sources for the continuous 
production of ROS and more than 200 
clinical disorders have been described in 

which ROS (as initiators or as mediators) 
were important for the initiation stage of a 
disease or produced during its course (e.g. 
cancer, heart diseases, endothelial 
dysfunction, atherosclerosis and other 
cardiovascular disorders, inflammation, 
burns, intestinal tract diseases, brain 
degenerative impairments, diabetes, eye 
diseases, and ischemic and postischemic 
pathologies [94]. Other pathological 
disorders, which are associated with 
impaired metal metabolism, such as 
hemochromatosis, Wilson disease and 
thalassemia, in which iron is deposited in 
many organs, are known to increase 
significantly the concentration of ROS. 
Also, these are exemplified during the 
aging process where ROS production 
significantly increases as a result of 
impaired mitochondrial function and in the 
early stages of embryonic development 
[51]. 

Organisms have multiple mechanisms 
to protect cellular molecules (DNA, RNA 
and proteins) against ROS-induced 
damage. These include repair enzymes 
(DNA glycosylases, AP endonucleases 
etc), antioxidant enzymes (SOD, catalase, 
and glutathione peroxidase), and intra as 
well as extracellular antioxidants 
(glutathione, uric acid, ergothioneine, 
vitamin E, vitamin C and phenolic 
compounds. However, this natural 
antioxidant mechanism can be inefficient 
for severe and/or continued oxidative stress 
[209]. 

Nutritional deficiencies, impaired 
digestion, poor circulation, insulin 
resistance, smoking, and chronic stress all 
can contribute to diminished cerebral 
function and may be part of the 
Alzheimer’s puzzle. No one has discovered 
Ponce de Leon’s Fountain of Youth, but 
we do know that herbs, diet, lifestyle, and 
supplements can slow ageing, enhance 
memory, help prevent cancer and heart 
disease, and keep us as healthy as possible 
throughout our lives. In this project we will 
focus on common conditions associated 
with ageing and examine a range of herbal 
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and nutritional therapies that can help 
[216].  

Herbal formulations have been in use 
for many years globally not only as 
therapeutic but also as prophylactic and 
health promotive agents. Sea buckthorn 
(Hippophae rhamnoides L.), a unique and 
valuable plant has recently gained 
worldwide attention, mainly for its 
medicinal and nutritional potential. Sea 
buckthorn is a thorny nitrogen-fixing 
deciduous shrub of cold arid region native 
to Europe and Asia. It is currently 
domesticated in several parts of the world 
due to its nutritional and medicinal 
properties. All parts of this plant are 
considered to be a good source of large 
number of bioactive substances like 
vitamins (A, C, E, K, riboflavin, folic 
acid), carotenoids, phytosterols (ergosterol, 
stigmasterol, lansterol, amyrins), organic 
acids (malic acid, oxalic acid), 
polyunsaturated fatty acids and some 
essential amino acids [109, 168, 169, 172, 
243, 223, 227]. 

Antioxidants reduce the oxidative 
stress in cells and are therefore useful in 
the treatment of many human diseases, 
including cancer, cardiovascular diseases 
and inflammatory diseases. This activity is 
due to the ability of antioxidants to reduce 
oxidative stress by neutralizing or 
scavenging of reactive species by hydrogen 
donation. Medicinal plants contain some 
organic compounds, which produce 
definite physiological action on the human 
body, and these bioactive substances 
include tannins, alkaloids, carbohydrates, 
terpenoids, steroids and flavonoids. They 
are of great importance to the health of 
individuals and communities. Many of 
these indigenous medicinal plants are used 
as spices and food plants 
[208,210,218,222,229].  

Phenolics have been known to possess 
a capacity to scavenge free radicals. The 
antioxidant activity of phenolics is 
principally due to their redox properties, 
which allow them to act as reducing 
agents, hydrogen donors. Phenolics are 

especially common in leaves, flowering 
tissues and woody parts, such as stems and 
barks [208, 211, 212,220]. Although it is 
still early to define their exact clinical 
benefits for treating age-related disease, a 
diet rich in polyphenolic or other forms of 
antioxidants does seem to offer hope in 
delaying the onset of age-related disorders. 
It is now clear that any deficiency in 
antioxidant vitamins, inadequate enzymatic 
antioxidant defenses can be distinctive for 
many age-related disease, and protein 
carbonylation can be used as an indicator 
of oxidative stress associated to diseases 
and ageing status [213].  

 
Mud and healthy ageing 
 
The liquid phase of mud constitutes a 

hypertonic solution of minerals, organic 
humic substances, bituminous, 
carbohydrates, peptones, amino acids and 
enzymes. Since 1957 V.D. Narti proposed 
the utilization of natural solutions of this 
therapeutic mud, besides classical 
procedures with mud. The solution 
envisaged by Narti, "PELOIDEXTRACT",  
was extracted by filtration under pressure 
of 6-12 atmospheres of inert gas (CO2). 
The solution obtained from Techirghiol 
mud is a clear liquid, stable, with a density 
of 1.062 at 21°C, with an alkaline pH of 
7.6 to 8, and mineral content closely 
comparable to that of blood serum, except 
SO42-and Mg2 +, which are in excess. The 
natural solution would be a hypertonic 
solution 10 times more concentrated than 
blood serum. 

For cellulite treatment extracted mud is 
mixed to form a cream with plant extracts 
and bioactive substances [120, 215, 217]. 
In psoriasis, seborrheic and atopic 
dermatitis, eczema and first degree burns is 
used a cream containing 1-6% suspension 
of mud as active ingredient [121]. In 
addition, the mud suspension may be used 
to create dermal application dressings 
[122, 123]. The mud is composed of humic 
substances, pectin, cellulose and lignin, 
waxes, resins and inorganic materials 
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[124], also including identified structures 
such as alkanes, 4-phenyl valeric acid, 5-
isopentyl picolinic acid, 33hydroxylauric 
acid, (5α, 3β)-3-hydroxy-11-androstanon, 
5α-2-ene-11-androstenone, squalene, α 
terpineol, menthol derivates, palmitic, oleic 
and eicosanoic acid and the isoprenoid 
phytan [125].  

Patent No116867B since 1996 
requested by the SC "BIOTEHNOS" SA 
Bucharest describes a peloid-extract, which 
is based on sapropelic mud from 
Techirghiol Lake, characterized as a 
slightly-yellow colored liquid, slightly 
opalescent, odorless, with total salt: 116.4 
to 118.3 g/l, mineral residue 75 to 80 g/l, 
Na+ from 24.3 to 25.0 g/l, K+ 0.7 to 0.9 g/l, 
Ca2+ from 0.08 to 0.19 g/L, Mg2+ 2.9 to 3.4 
g/L, HCO3- 0.2 to 0.65 g/L, Cl- 39.4-41.4 
g/l, SO4

2- 7.1-10.9 g/l, carbohydrates, lipids 
and proteins detection limit level and anti-
hyaluronidase activity of minimum 
30UI/ml. The peloid extract is in the form 
of a white powder, amorphous, with anti-
inflammatory, antiseptic and 
anticongestive properties having a pH 
between 7.6 and 7.8, a rH of 8.2 and a 
density of 2.011, composed of 53.18% 
water-insoluble minerals which contain 
0.2% magnesium silicate, 0.54%calcium 
silicate, 0.03% iron silicate and 1.74% 
aluminium silicate. Pharmaceuticals used 
in cosmetics or in the treatment of various 
pathologies is based on a total extract of 
mud, sometimes being fractionated. Thus, 
there are cosmetic preparations for which 
the active compounds from the mud are 
extracted using mixtures of 
paraffin/ethanol/dimethicone or a mixture 
of water/ethanol, or one containing 
water/ethanol / glycerol/propylene glycol 
[119]. 

Humic compounds play a role in redox 
reactions, absorption, complexation and 
transport of substances, supporting 
structure and formation of mud and control 
the carbon biogeochemistry in ecosystems 
[126]. Humic compounds can be classified 
into three fractions based on solubility in 
water at different pH values. Humic acid is 

soluble in alkaline solutions fraction, fulvic 
acid is soluble in water fraction regardless 
of pH and the humine fraction is insoluble 
in water [127,128]. Humic acids are 
compounds having a molecular weight 
between 10,000 and 100,000 with 
structures containing aromatic ring 
structures with nitrogen atoms, aliphatic 
and peptide residues.  

Humic acid [257, 310] containing 56% 
C, 5.5% H, 4% N and 33% O, the major 
functional groups present being COOH-, 
OH- phenol and ketone groups [129]. 
Humic acids have an astringent effect 
[352], adrenaline and dopamine receptor 
agonist, anti-allergic, antibacterial, 
anticoagulant, anti-inflammatory, antiviral, 
estrogen, hemostatic, hyperemic, UVB-
protective [123, 342] and are heavy metal 
chelating-agents [129,130,131]. In rats 
treated with natural mud or mud humic 
acids extracted from mud, a decrease in 
total cholesterol, total lipids and blood 
glucose and increased LDH, 
immunoglobulins, erythrocytes, 
hemoglobin and hematocrit was observed 
[132, 297]. Humic acids can be extracted 
and purified using the method based on 
pyrophosphate- sodium hydroxide 
[128,133,134,137] or ionic liquids such as 
dimethyl ammonium dimethylcarbamate 
and 1-butyl-3-methylimidazole chloride 
[136]. 

Fulvic acids are oxidized substances 
with aromatic structures characterized by 
extensive lateral aliphatic chains having a 
lower nitrogen content compared to humic 
acids [127, 336]. Fulvic acids have anti-
allergic effect [137,138], show antioxidant 
[139] and antimicrobial activity [140, 284], 
reduce cutaneous immune response [141], 
are antitumoral [142] and antiseptic [143], 
acting in acid medium by inhibiting 
mitochondrial respiration in Candida utilis 
[144], being used in the treatment of 
eczema [145], have antiulcerogenic 
properties [146] and precognitive so they 
can be used to treat Alzheimer's disease 
[147], not having adverse effects on the 
body in small doses [148]. According to 
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the method of the International Humic 
Substances Society [149] fulvic acids are 
separated from the acidified supernatant of 
an alkaline extract of mud using 
polymethyl methacrylate-based resins 
DAX-8 [150] or XAD-8 [151] based on 
hydrophobic interactions between fulvic 
acids and these resins. Other ion 
exchangers are used for the separation of 
fulvic acids are diethylaminoethyl 
cellulose and polivinilpyrolidone [152, 
302]. Also, fulvic acids are separated by 
ion pair formation with cationic surfactants 
such as cetyltrimethylammonium 
benzildimethylhexadecylammonium 
bromide, dodecylethyldimethylammonium 
chloride [153].  

The humic substances have functional 
groups available for the binding of metallic 
elements [110] such as Cu²+ [108], Cd2+ 
[107,106], and also transuranic elements 
(Pu and Am) [100]. A study of stability 
constant indicated that Am(III) had the 
strong interaction with humic acid, [99] 
and fulvic acids interact with Cu2+, Zn2+, 
Mn2+ [472] and U4+ or UO2

2+ [101]. 
Lipid fraction [219, 328] of the mud is 

defined as organic material insoluble in 
water and can be solubilized and extracted 
using apolar organic solvents such as 
hexane, benzene, chloroform, and diethyl 
ether [154].  

This ratio is of 0.2 to 5% of the mud 
and include fatty acids [219], sterols, 
terpenes, hydrocarbons, chlorophyll, fats, 
waxes and resins [155]. The lipids from 
mud can be extracted by Soxhlet method 
using a mixture of benzene/methanol [156] 
or dichloromethane/methanol [157] or by 
the Bligh-Dyer method with a mixture of 
chloroform / methanol [158]. Another 
fraction of mud being of therapeutic 
interest consists of protein hydrolysates, 
amino acids, enzymes (amylase (EC 3.2.1), 
arylsulfatase (EC 3.1.6.1), β-glucosidase, 
cellulase (EC 3.2.1.4), chitinase, 
dehydrogenase, phosphatase (EC 3.1.3), 
protease, urease) and carbohydrates [159], 
which are released from the complex with 
humic substances by acid hydrolysis [160] 

and concentrated by reverse osmosis [161 
162].  

Combining the best fractions of mud 
[358] obtained will result in getting the 
mud extract that will be used to obtain the 
new healthy-ageing products by adding 
plant extracts in a xylitol matrix. Xylitol is 
a five carbon sugar alcohol that naturally 
occur in foods such as fibrous vegetables 
and fruit. It is a natural, intermediate 
product which regularly occurs in the 
glucose metabolism. Xylitol is produced 
naturally in our bodies; in fact, we make up 
to 15 grams daily during normal 
metabolism. Xylitol has 40% fewer 
calories than sugar [54]. 

All the above data about life extension, 
geroprotectors, peloid and plant 
components, antioxidants, diet elements 
and phytochemicals constitute the general 
scientific bacground from which the 
proposal goes on, looking to combine 
selected fractions of peloid and plants in 
new healthy ageing products and to test 
them on animals, cells and humans [226]. 
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and Neurosciences, University of Siena, Italy 
“One year effectiveness of mud bath therapy in knee osteoarthritis” - Antonella Fioravanti, Nicola 
Antonio Pascarelli, Chiara Giannitti, Giovanni Bacaro, Mauro Galeazzi 
1030 – 1050 Dr. Rzig Ouelasti – deputy Director of Naţional Office of Thermalisme, Tunisia 
“Mud therapy in Tunisia: applications methods, results, review of research” 
1050 - 1110 Prof. Dr. Jacek Chojnowski – MD, Ph.D. President of Polish Association of Balneology and 
Physical Medicine, Head of Department of Metabolic Diseases Clinic of Balneology and Metabolic 
Diseases, Ciechocinek Nicolaus Copernicus University, Toruń Medicine 
“Peloid therapy în Poland: methods, effectiveness, review of research” 
1110 - 1130 Dr. Ahmed Belaitar - Algeria 
“Thermal Situation of Hammam Chellala 2013” 
1130 – 1150Prof. Dr. Onose Gelu, MD, PhD, University of Medicine and Pharmacy” Carol Davila”, 
Bucharest, Romania, Head of the P (neural-muscular) RM Discipline/Clinic Division - the National 
Reference Centre for Neuro Rehabilitation - and of its RDI Nucleus 
“Basic Wellness Features and Some Related Actions Propensive Including for Active and Healthy 

Ageing” 
1200 – 1300 Workshop: „Medicina bazată pe dovezi – de la abordarea ştiinţifică la medotolatratrie”  
moderator: Conf. Olga Surdu, medic primar Recuperare, Medicină Fizică şi Balneologie, doctor în 
Medicină, Universitatea Ovidius, Facultatea de Medicină, S.B.R.Techirghiol 
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1500 – 1800 Session III- „Nămolul mecanisme de acţiune şi modalităţi de aplicare” 
1500 – 1520 Dr. Demirgian Sibel, medic primar Recuperare, Medicină Fizică şi Balneologie, doctor în 
Medicină, S.B.R.Techirghiol 
"Beneficiile terapeutice ale nămolului sapropelic de Techirghiol în sindromul algic posttraumatic" 
Autori: S. Demirgian, M. Minea, L. E. Stanciu, O. Surdu 
1520 - 1540 Drd. Stanciu Liliana Elena, medic specialist Recuperare, Medicină Fizică şi Balneologie, 
S.B.R.Techirghiol 
“Implicaţiile fiziopatologice ale nămolului sapropelic de Techirghiol în gerontoprofilaxie” 
Autori: L.E. Stanciu, M. Minea, O. Surdu, V. Marin 
1540 - 1600 Dr. Ionescu Valentina Elena, medic primar Recuperare, Medicină Fizică şi Balneologie 
doctor în Medicină, S.B.R.Techirghiol 
“Evaluarea efectelor nămolului sapropelic de Techirghiol asupra adipokinelor în osteoartrită” 
Autori: E.V.Ionescu, L. E. Stanciu, M. Minea, T.V. Surdu 
1630 – 1650 Dr. Viorica Marin, medic primar Recuperare, Medicină Fizică şi Balneologie, doctor în 
Ştiinţe, S.B.R. Techirghiol 
„Efecte fiziologice şi terapeutice produse de componenta biochimică a aplicaţiei nămolului 

sapropelic de Techirghiol” 
Autori: V. Marin, L.E. Stanciu, M. Minea, O. Surdu, T.V. Surdu 
1650 – 1710 Dr. Profir Daniela, medic primar Recuperare, Medicină Fizică şi Balneologie, doctor în 
Ştiinţe, S.B.R.Techirghiol 
„Efecte fiziologice şi terapeutice produse de componenta biofizică a aplicaţiei nămolului sapropelic 

de Techirghiol” 
Autori: D. Profir, L.E. Stanciu, M. Minea, O. Surdu 
1710 – 1730 Conf. Univ. Dr. Olga Surdu, medic primar Recuperare, Medicină Fizică şi Balneologie, 
doctor în Medicină, Universitatea Ovidius Constanţa, Facultatea de Medicină, S.B.R.Techirghiol 
“Critical review on scientific visibility of studies realised in Balneal and Rehabilitation 

Sanatorium of Techirghiol” 
Autori: O. Surdu, M. Surdu, L.E. Stanciu, M. Minea 
 

Sunday, 29.06.2014 
1000 – 1300 Session IV „Afecţiuni reumatologice – actualităţi şi perspective de tratament balnear” 
1000 – 1020Drd. Minea Mihaela medic specialist reumatolog, medic specialist Recuperare, Medicină 
Fizică şi Balneologie, S.B.R.Techirghiol 
„Registrul de evidenta a pacienţilor cu boli autoimmune actualităţi şi perspective” 
Autori: M. Minea, D. Oprea 
1020 – 1040 Dr. Oprea Doiniţa medic specialist reumatolog, doctor în Medicină, S.B.R.Techirghiol 
“Prezentări de cazuri clinice – pacienţi cu afecţiuni reumatologice trataţi în SBRT” 
Autori: D. Oprea, M. Minea 
1040 – 1100 Dr. Viorica Marin, medic primar Recuperare, Medicină Fizică şi Balneologie, doctor în 
Ştiinţe, S.B.R.Techirghiol 
“Influenţa terapiei cu nămol asupra statusului hormonal al pacienţilor cu afecţiuni reumatologice” 
Autori: V. Marin, L.E. Stanciu, M. Minea, O. Surdu, T.V. Surdu 
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Mud therapy in the management of rheumatic diseases; our experience 
 

Mine Karagülle, M. Zeki Karagülle, Istanbul Medical Faculty, Istanbul University 
 

Mud therapy or peloidotherapy is used to treat various diseases; rheumatologic, 
gynecological, dermatologic, gastrointestinal disorders etc.  It is mostly used for treating 
rheumatic diseases in Turkey, except using mud for skin care in some spas and beauty 
centers. We here summarize the results of our studies that aimed to investigate the therapeutic 
effects of mud therapy in the management of rheumatic diseases. In last five years (2008-
2013) we conducted 6 studies to investigate the beneficial effects of mud therapy in rheumatic 
conditions. These rheumatic conditions are knee osteoarthritis (two studies), ankylosing 
spondylitis, rheumatoid arthritis, hand osteoarthritis and fibromyalgia. Peloid which was used 
for the mud therapy is a kind of clay contains mineral water. Patients who participated in the 
studies were recruited among the patients seeking medical advice in Outpatient Clinic of 
Medical Ecology and Hydroclimatology Department of Istanbul Medical Faculty.  They were 
randomized to two groups with a computer in each study. Research procedures  were set 
according to type of each disease. Temperature of mud pack and bath water, control groups, 
number of applications and application area defined depending on the affected joints and 
regions. Outcome measures were carried out by a blinded physician in defined measurement 
times (before the therapy week 0, just after therapy week 2, and follow up at week 12 and 
week 24).  Results of studies were recorded and analyzed with SPSS statistical program by an 
independent investigator. 
Ankylosing Spondylitis Study: Patients in Group 1 (bath therapy + mud therapy + home 
exercises) showed superior improvement on pain and Group 2 (supervised exercises + home 
exercise) had superior development of flexibility and mobility when comparied each other.  
Knee osteoarthritis Study 1: Patients in group 1 (traditional group, bath therapy + mud 
therapy, five times per week for 2 weeks) and patients in group 2 (bath therapy + mud therapy 
two or three times weekly for four consecutive weeks) showed similar improvements in the 
both patient groups with knee osteoarthritis. 
Knee osteoarthritis Study 2:  Patients in Group 1 (mineral water bath + mud therapy) and 
group 2 (tap water bath + mud therapy) showed statistically significant improvement on pain 
and  WOMAC parameters besides Group 1 showed significant improvement on HAQ and SF-
36 parameters at the end of therapy period and at week 12 follow up when compared to 
baseline.    
Fibromyalgia Study: Group 1 (bath therapy + mud therapy; five times a week for two 
weeks) and group 2 (bath therapy + mud therapy; intermittently) had a total of 10 treatments. 
Both of the continuously or intermittently applied therapy programs were found effective in 
the fibromyalgia patients. For some parameters evaluating like pain and fatigue intermittent 
treatment was seemed to be superior to continuous one.  
Hand Osteoarthritis Study: Group 1 (local balneotherapy of hands with thermo mineral 
water at 380C) and Group 2 (mud therapy applied locally at hands at 420C) were assessed for 
pain, grip strength by hand dynamometer and hand functional indexes. Two groups showed 
similar improvements after therapy period and it lasted up to 6 months in both groups.  
Rheumatoid Arthritis Study: Group 1 (mud pack therapy + conventional medication for 
RA) showed superior improvement on pain and HAQ compared to Group 2 (control group 
with only conventional medication for RA). The results indicated that mud therapy relieved 
pain and improved quality of life in short and middle term up to 12 weeks. We concluded that 
it might be an effective adjuvant therapy for rheumatoid arthritis patients.  

Conclusion: These results we obtained in our studies testing the mud therapy or 
peloidotherapy alone or in combination with bath therapy for rheumatic conditions indicate 
that it can be used as an effective non-pharmacological therapeutic modality in the 
management of various rheumatic diseases.  
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One-year effectiveness of mud-bath therapy in knee osteoarthritis 
Antonella Fioravanti, Nicola Antonio Pascarelli, Chiara Giannitti, Mauro Galeazzi - 

Rheumatology Unit - Department of Medicine, Surgery and Neurosciences, University of 
Siena, Siena, Italy; Giovanni Bacaro - CNR –IRPI Perugia (Italy) 

Objective: To assess both the short-term and the long-term effectiveness of spa 
therapy in patients with primary knee osteoarthritis (OA) in a prospective, randomised, single 
blind, controlled trial. 

Materials and methods: 103 outpatients with OA of the knee according to the ACR 
criteria (1) were enrolled. Patients were randomized 1:1 and allocated into two groups: 53 
patients (Group A) received in addition to usual treatment (exercise, NSAIDs and/or 
analgesics, established SYSADOAs) a combination of daily local mud-packs applied on both 
knees for 20 min at an initial temperature of 45°C and bicarbonate–sulphate-calcic mineral 
bath water at 38°C for 15 min, from the spa centre of Chianciano Terme (Siena, Italy) for 12 
applications carried out over a period of 2 weeks. 50 patients (Group B, controls) continued 
routine ambulatory care. Clinical assessments were performed at basal time after 2 weeks, 
after 3, 6, 9 and 12 months – end of the study. The primary outcome criteria were the change 
from baseline to month 12 in WOMAC - Total Pain Score (W-TPS) (range 0-20)* and in 
WOMAC – Total Physical Function Score (W-TPFS) (range 0-68)* scored by a 5-point Likert 
scale. A set of secondary outcomes was also assessed such as WOMAC Total Stiffness Score 
(W-TSS), Physical Component Summary (PCS) and Mental Component Summary (MCS) of 
SF-12 (ranges 0-100) and consumption of analgesic medications (paracetamol and/or 
NSAIDs). 

Results: Ten patients (9.5%) withdrew from the study: 2 in the spa-group and 8 (16%) 
in the control group. The assessment of pain showed a very significant improvement (p 
<0.001) in patients treated with mud-packs until 6 months and a less significant reduction (p < 
0.05) after 9 and 12 months. The control group showed a significant improvement after 2 
weeks and 3 months, however this improvement is less expressed than in group A. The 
differences between the two groups were significant already from 2 weeks and lasted during 
the follow-up.A similar trend was observed for the WOMAC - Physical Function in the group 
A, group B showed a significant worsening after 6 months persisting throughout the follow-
up.The results obtained from the quality of life, SF-12 survey showed a significant 
improvement (p<0.001) in Physical Component, persisting throughout the follow-up period in 
group A. No significant modifications were found in group B during the study period. On the 
contrary, significant improvement of the Mental Component Summary of SF-12 was shown at 
the end of the therapy in group A, but no significant differences were observed in the other 
time of the follow-up. These effects on pain and function were also confirmed by the 
observed reduction of symptomatic drugs consumption. Tolerability of spa therapy seemed to 
be good, with light and transitory side effects. 

Conclusions: In conclusion our results, in keeping with other studies (2,3) confirm 
that the beneficial effects of mud-bath therapy in patients with knee OA last over time, with 
significant reduction on the painful symptomatology and a significant improvement on 
functional capacities and on quality of life.  Spa therapy can represent a useful backup to 
pharmacological treatment of knee OA or a valid alternative for patients who do not tolerate 
pharmacological treatments. 

References  
1. Altman R, et al. Development of criteria for the classification and reporting of osteoarthritis: 

classification of osteoarthritis of the knee. Arthritis Rheum 1986; 29: 1039. 
2. Forestier R, et al. Spa therapy in the treatment of knee osteoarthritis: a large randomised 

multicentre trial. Ann Rheum Dis 2010; 69: 660. 
3. Fioravanti A, et al M. Short- and long-term effects of spa therapy in knee osteoarthritis. Am J 

Phys Med Rehabil 2010; 89: 125.  
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Peloid therapy in Poland: methods, effectiveness review of research 
 

Jacek Chojnowski 
 

 Nicolaus Copernicus University in Toruń, Department of Balneology and Physical 
Medicine Ciechocinek 

 
 
 
ABSTRACT 
The main peloid occuring in Poland is peat (in Polish it is called borowina). Borowina 

is organic peloid which was created in natural environment and has curing effect. The process 
leading to creating borowina was action of microorganisms in anaerobic conditions and with 
excess of water. In Poland there are two types of borowina deposits:  

- high type with high level of organic content (more than 95%), low level of mineral 
content and acid pH  

- low type with high level of mineral content, low level of organic content (80-90%) 
and neutral or slightly alcalic pH.  

The whole area of borowina deposits covers 3500 ha located all over the country. 
Their own borowina deposits are used in 14 thermal stations. The most famous of them are 
Kołobrzeg, Połczyn-Zdrój, Kamień Pomorski, Wieniec-Zdrój and Krynica.  

The main organic ingredients of peat are: humic acids, waxes, resins and 
carbohydrates, proteins, alkaloids, enzymes, pectins.  

Mineral ingredients of peat are: macro- and micro-ingredients.  
The macro-ingredients are: chloride, sulphur, carbohydrates, calcium, magnesium, 

potassium. natrium and ferrum.  
Micro-ingredients are: manganese, cobalt, zinc, bromine, iodine, fluorine, copper. 
Therapeutic effectiveness of peat depends both on thermal and chemical conditions. 

Low thermal conductivity and relatively high heat capacity allow applying peat in overheating 
treatment. On the other hand, unique chemical properties of peat are the base of extra-thermal 
properties: anti-inflammatory, bacteriostatic, bactericidal, overheating, regenerating and 
endocrine.  

Unprocessed peat is used in the form of thick poultice because of thermal conditions. 
Ground in a ball mill, homogeneous peat (peat paste) is applied in the form of thin poultice in 
body temperature. In this case chemical properties are used.  

Peat is applied in the form of whole body poultice, partial poultice, bathing of whole 
body or only limbs and tampons. There are many papers about borowina published in Polish 
and international journals, a little of them a double blind, randomised study.  
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Basic Wellness Features and Some Related Actions Propensive 
Including for Active and Healthy Ageing 

 
Prof. Onose G, MD, PhD, MSc1,2, Univ. Assist. Haras MA, MD, PhD1,2, Prof. Sinescu CJ, 

MD, PhD1,2, Univ. Assist. Daia CO, MD, PhD1,2, Andone I, MD, Postgrad 2, Onose VL, MD,3, 
Assist. Prof. Capisizu A, MD, PhD1,4, Assoc. Prof. Grigorean VT, MD, PhD1,2, Assist. Prof. 
Ciobotaru C, MD, PhD5,6, Sandu AM, MD, PhD2 and Assist. Prof. Blendea CD, MD, PhD7, 8  

 
 

1 (State) University of Medicine and Pharmacy “Carol Davila”, Bucharest, Romania  
2 Teaching Emergency Hospital “Bagdasar-Arseni”, Bucharest, Romania  

3 Metrorex, the Medical Service, Bucharest, Romania  
4 ”St. Luca” Hospital for Chronic Diseases  

5 ”Ovidius” University, Constanța, Romania  
6 County Teaching Emergency Hospital Constanța, Romania  

7 Titu Maiorescu University, Bucharest, Romania  
8 County Teaching Hospital Ilfov, Romania  

 
 
Abstract  
The current global financial crisis inevitably alters the quality of life of many 

individuals, mainly (but not exclusively) its fourth – after Guelfi – dimension: the economic 
one (a deeply intricate component). Under these conditions, we can only hope that the holistic 
and idealistic definition of health, adopted by the World Health Organization (WHO) more 
than 65 years ago, will keep its contemporaneity and applicability – from before the recession 
– at least in the more developed countries/economies.  

This work presents a synthetic overview on the main issues related to the notion of 
quality of life, focusing on aspects connected to the medical specialties of Physical & 
Rehabilitation medicine and respectively, Gerontology &Geriatrics: the presence/absence of 
risk factors, (especially) the ones associated to the “civilization pathology”, wellness, the 
current thinking/ paradigm (integrating the medical and social models) of the WHO regarding 
human functioning, (di)stress – including its relationship to premature/ pathologic ageing – 
and the active prophylactic (relaxing, fitness/“mise en forme”/ anti-stress, maintaining/ re-
performing of the work capacity, rejuvenation/ anti-ageing/ gero-prophylaxis) balnear therapy 
courses. 
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Evidence - based medicine for balneotherapy – from scientific 

approach to methodolatry 
 

Olga Surdu1,2, Traian – Virgiliu Surdu1, Monica Surdu3, Liliana – Elena Stanciu2,Viorica 
Marin2, Sibel Demirgian2, Daniela Profir2 

 

1.Ovidius University of Constanta,  
2. Balneal and Rehabilitation Sanatorium of Techirghiol,  

3. Constanța County Clinical Emergency Hospital  
 
 
 
 
"Evidence-based medicine is the conscientious, explicit and judicious use of current 

best evidence in making decisions about the care of individual patients” (1996 David Sacket 
BMJ 312 (7023): 71–2). Evidence based medicine aims to bridge the gap between clinical 
practice and public health, between results of research and clinical application. It is a tool for 
decission makers to aprove or not: diagnosis, investigations, therapies, based on mathematical 
estimates of the balance between benefit and harm and need high-quality research on 
population samples. Evidence-based health service is the practice of evidence-based medicine 
at the organizational or institutional level and tends to generate an increase in the competence 
of health service decision makers.  

Levels of evidences. Level I: Evidence obtained from at least one properly designed 
randomized controlled trial. Level II-1: Evidence obtained from well-designed controlled 
trials without randomization. Level II-2: Evidence obtained from well-designed cohort or 
case-control analytic studies, preferably from more than one center or research group. Level 
II-3: Evidence obtained from multiple time series designs with or without the intervention. 
Dramatic results in uncontrolled trials might also be regarded as this type of evidence. Level 
III: Opinions of respected authorities, based on clinical experience, descriptive studies, or 
reports of expert committees.  

Strengh of recommendation. Level A: Good scientific evidence suggests that the 
benefits of the clinical service substantially outweigh the potential risks. Level B: At least fair 
scientific evidence suggests that the benefits of the clinical service outweighs the potential 
risks. Level C: At least fair scientific evidence suggests that there are benefits provided by the 
clinical service, but the balance between benefits and risks are too close for making general 
recommendations. Level D: At least fair scientific evidence suggests that the risks of the 
clinical service outweighs potential benefits. Level I: Scientific evidence is lacking, of poor 
quality, or conflicting, such that the risk versus benefit balance cannot be assessed. Clinicians 
should help patients understand the uncertainty surrounding the clinical service. 
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Effect of contrasting peloid application (Egyptian ancient method) on 
hormonal status 

 
Traian – Virgiliu Surdu1, Monica Surdu2, Liliana – Elena Stanciu3 ,Viorica Marin3, Sibel 

Demirgian3, Daniela Profir3 

 
1.Ovidius University of Constanta,  

2. Balneal and Rehabilitation Sanatorium of Techirghiol,  
3. Constanța County Clinical Emergency Hospital 

 
 
Aim: to determine variation of TSH and cortisol during contrasting peloid application.  
Adaptive support of human body answer to stimulation produced by cold 

peloidotherapy is realised by hormones secretion and modulation of endocrine secretion in 
balneal conditions fixes this answer at least for 6 -9 months.  

Materials and methods of work 
Treatment applied: mud cold ointment, heliotherapy and immersion in salt lake of 

Techirghiol;  
Inclusion and exclusion criteria were applied to the study plot;  
 
Table  level of cortisol and statistical analysis 

 Before treatnent (in) 
at 24 hours after first application 
(24) 

At the end of cure 
(fin) 

Average plot±DS 13.68±6.34 13.94±6.00 11.52±4.10 

Average subplot 
MB±DS 

11.87±6.41 11.98±3.06 12.66±3.52 

Average subplot SB 
±DS 

15.35±6.88 15.75±7.49 10.48±4.45 

t-test p<0.05 

MB/CO  0.11 0.19 

MB in/MB 24, fin  0.95 0.68 

CO in/CO 24,fin  0.89 0.04 
 
Table  level of TSH and statistical analysis 

 
Before treatnent 
(in) 

at 24 hours after first application 
(24) 

At the end of cure 
(fin) 

Average plot±DS 1.98±1.72 2.32±1.15 3.14±1.79 

Average subplot 
MB±DS 

2.20±2.20 2.65±1.26 3.39±2.22 

Average subplot SB 
±DS 

1.78±1.17 2.02±0.98 2.90±1.31 

t-test p<0.05 

MB/CO 0.56 0.18 0.52 

MB in/MB 24, fin  0.55 0.20 

CO in/CO 24,fin  0.58 0.03 

 
Cold mud ointment decreases statistical significant cortizol level (p=0.04) with 

31.27% and increases TSH level with 36.8% (p=0.03).  
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THE THERAPEUTIC BENEFITS OF  SAPROPELIC MUD FROM TECHIRGHIOL 

LAKE  IN ALGIC POSTTRAUMATIC SYNDROME 
 
Sibel Demirgian1, Mihaela Minea1, Liliana-Elena Stanciu1, Olga Surdu2, 
 
 

1. Balneary and Rehabilitation Sanatorium Techirghiol;  
2. „Ovidius” University Constanta 

 
INTRODUCTION: Algic posttraumatic syndrome or known as chronic regional pain 

syndrome (CRPS) is a multiple system dysfunction accompanied by severe pain, often 
chronic and disability can be triggered by a minor injury, which has fascinated and perplexed 
scientists and clinicians for years.  

In algic posttraumatic syndrome there is no single pathophysiological mechanism to 
explain the diversity and heterogeneity of symptoms (such as edema, vasomotor disturbances, 
limited range of motion). Currently, several mechanisms are accepted to be involved in the 
appearance and development of this syndrome. 

Pathophysiological mechanisms that underlying the appearance of CRPS include 
changes in skin innervations, central and peripheral sensitization, altered function of the 
sympathetic nervous system, low levels of circulating catechol amines, increased levels of 
inflammatory cytokines, genetic and psychological factors. 

Recent evidence demonstrates that oxidative stress is associated with the appearance 
of clinical symptoms in patients with CRPS. However, the most important mechanism seems 
to be the inflammatory process, because all the classic signs of inflammation are evident in 
the early stages of CRPS. 

 
MATERIAL AND METHOD: This research is based on the study of 41 patients 

who received complex balneal-physical-kinetic treatment in Balneal and Rehabilitation 
Sanatorium of Techirghiol, between 2010-2011. 

Patients underwent the following treatment protocol: mud bath alternatively with salt 
bath (in the pool), two or three adjuvant electrotherapy procedures, one  session of massage 
therapy and one kinetics session. Patients were assessed at admission and at the end of 
treatment Including and exclusion criteria were applied. Including criteria refers to traumatic 
conditions (fractures of limbs) and to stage of evolution (stage II). Exclusion criteria refers to 
cardiovascular conditions, other inflammatory diseases, cancers and organs failure that might 
forbid mud application. Pain was evaluating using VAS, the difference of oedema using the 
centimetre; with goniometer we measured the range of motion and the skin temperature with 
thermograph. 

 
RESULTS: Because between the mean values of VAS, the difference of edema, the 

range of motion and the skin temperature, in admission, in the two groups are not statistically 
significant differences, we can say that physical therapy alone did not influence the clinical 
features in patients with algic posttraumatic syndrome. 

 
CONCLUSIONS: We found that physical therapy, by itself, does not influence 

clinical features (pain, swelling, range of motion, temperature). The mean values of these 
clinical features, measured in admission, did not reveal significant difference between two 
groups, with or without physical treatment before the balneal cure. 
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PSYCHOMOTOR REHABILITATION’S WAYS TO PATIENTS WITH 

VERTEBRAL-MEDULLARY INJURIES 
 

Mariana State, 
 

Balneary and Rehabilitation Sanatorium of Techirghiol  
 
OBJECTIVES: Psychological actions performance in psychomotor and social 

rehabilitation to persons with vertebro-medullary injuries using wheelchair. 

MATERIAL AND METHODS: In this study we observed 25 persons. We made use 

of next methods: 

- The clinical interview that allows to collecting notes in how the individual 
relates to the situation, his emotional reactions, cognitive style, behaviors and defense 
mechanisms; 

- Psychological Testing: Hamilton anxiety scale, Hamilton depression scale, an 
assessment Scale for cognitive defense mechanisms; 

- Intervention techniques specific cognitive-behavioral psychotherapy. 
RESULTS: 
- patient participation and interest in recovery process, avoid physical and 

psychological consequences of the sub/super-involvement in recovery, avoid psychological 
consequences of unrealistic expectations, the expansion of the recuperatory orientation from 
physical size towards other dimensions: psychological, social; acceptance of their associative 
approach; 

- awareness adaptive resources that are available to cope with difficulties; 
- finding solutions to pass-over difficult problems; 
- self-development abilities in mental status; 
- forming of habits of “self”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DISCUSSIONS AND CONCLUSIONS: Vertebral-medullary injuries, by their 

consequences, introduce the subject into a new functional register. Psychological intervention 
with achieving objectives, improve the quality of life by adjustment to new conditions, 
involving the subject as active factor in this direction. 

 
 

Results of psychological intervention during hospitalization

0

5

10

15

20

25

In
te

rn
m

e
n

t

L
e

ft

R
e

tu
rn

e
d

In
te

rn
m

e
n

t

L
e

ft

R
e

tu
rn

e
d

In
te

rn
m

e
n

t

L
e

ft

R
e

tu
rn

e
d

In
te

rn
m

e
n

t

L
e

ft

R
e

tu
rn

e
d

In
te

rn
m

e
n

t

L
e

ft

R
e

tu
rn

e
d

In
te

rn
m

e
n

t

L
e

ft

R
e

tu
rn

e
d

In
te

rn
m

e
n

t

L
e

ft

R
e

tu
rn

e
d

In
te

rn
m

e
n

t

L
e

ft

R
e

tu
rn

e
d

In
te

rn
m

e
n

t

L
e

ft

R
e

tu
rn

e
d

Cognitive Affective Behavior Self-service Self-care Autonomy of

displacement

Social izolation Ordinary

activities

Professional

integration

There are problems No problems With aid



Su 

 Balneo Research Journal     DOI: http://dx.doi.org/10.12680/balneo.2014.1067    Supplement  Vol.5, No.2, 2014 

 
 

 

 

13

 
 
 
 
QUALITY POLICIES AT THE BALNEARY AND REHABILITATION 

SANATORIUM OF TECHIRGHIOL 
 

 
Carmen Oprea, Liliana-Elena Stanciu, Vasilică Rusu, Elena-Valentina Ionescu 

 
Balneary and Rehabilitation Sanatorium of Techirghiol. 

 
 
 
INTRODUCTION: In the current globalization context, the sanitary management 

creates a real theoretical and practical interest for all the participants to the transition period 
experienced by the Romanian sanitary system in the alignment process with the European 
standards.  

A competitive sanitary management involves economic efficiency and optimizing the 
satisfaction degree of both patients and employees, once data and information are analyzed. 

 
OBJECTIVE: Comparative determining of the employees’ satisfaction level in 2014 

and 2012. 
 
MATERIAL AND METHOD: The study was conducted on 160 employees of the 

Balneary and Rehabilitation Sanatorium of Techirghiol in 2012 and respectively 223 
employees in 2014. Both inquiries were conducted during a four month period (January-
April). A complex questionnaire was employed throughout this study including: knowledge of 
the hospital’s structure and at least one of the hospital’s quality objectives, prevention of 
nosocomial infections, rate of the nosocomial infections, department quality objectives, 
informatics system database, working conditions, professional satisfaction, appreciation 
regarding the earned salary, evaluating the protection equipment, reinstating the same 
working position, hierarchical manager’s behavior. 

 
RESULTS: The majority of the questions of the conducted inquiry revealed a growth 

of the global employees’ satisfaction during 2014 as opposed to 2012. The question regarding 
the earned salary was the only one that presented an increased percentage of unsatisfied 
respondents (19% in 2014 and 17% in 2012).     

 
CONCLUSIONS: The obtained data suggest that it is necessary an improvement of 

the communication level (concerning the medical assistants in particular), of the working 
conditions and of the protection equipment for the medical sector. In addition to these 
improvements, the growth of the monthly income for all personnel categories is also 
expected. 

 
KEY WORDS: satisfaction, employees, questionnaire, medical. 
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EVALUATION OF THE EFFECTS OF TECHIRGHIOL SAPROPELIC MUD ON 
THE ADIPOKINES LEVELS IN OSTEOARTHRITIS 

 
 

Elena-Valentina Ionescu, Liliana-Elena Stanciu, Mihaela Minea, Traian-Virgiliu Surdu 
 

Balneary and Rehabilitation Sanatorium of Techirghiol 
 
 
 
INTRODUCTION: The obesity is considered to be a factor of risk for osteoarthritis. 

It is accepted as a fact that it contributes to the development and progress of osteoarthritis, by 
increasing the mechanical growth of the articulations. The obesity has an important impact, 
through its mechanical role, as well as through the variety of substances produced by the fat 
tissue. One of them is the adiponectin, broadly researched the last few years, gaining more 
and more important valences in the context of osteoarthritis.  

 
OBJECTIVE: Determining the efficiency of the complex balneal-physical treatment 

through quantifying the variation of blood level of adiponectin after 10 days of treatment.  
 
MATERIAL AND METHOD: The study was conducted on a batch of 23 patients, 

aged between 30 and 70, diagnosed with knee osteoarthritis, admitted in Balneary and 
Rehabilitation Sanatorium of Techirghiol. The blood level of adiponectin was measured using 
Elisa technique. All patients were evaluated both in the first day and after 10 days of balneal 
treatment (sapropelic mud as cold baths, mineral water from the lake, electro-therapy, 
massage, and kinetics). For the statistical analysis of the data, SPSS 12.0 program was used. 

 
RESULTS: Following the applied 10 day treatment, adiponectin blood level increased 

not significantly. The obtained differences reveal in this case that the average value of 
adiponectin has increased compared to the initial moment (Adiponectin 10 > Adiponectin 1; 
M10 = 23.76, M1= 21.47).  

 
CONCLUSION:  The obtained data suggests that balneal-physical therapy influences 

the adipokines levels, and this aspect can be regarded as a step forward in discerning the 
osteoarthritis pathogenic mechanism.  

 
KEY WORDS: adiponectin, knee osteoarthritis, balneal treatment, mud. 
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EVIDENCE REGISTER OF THE PATIENTS WITH IMUNOLOGICAL DISEASE 

- NEWS AND EXPECTINGS – 
 
 
 

Mihaela Minea, Doinita Oprea, 
 

Balneal and Rehabilitation Sanatorium Techirghiol. 
 
 
KEY WORDS: chronic immunological inflammatory diseases, register for the 

patients, locomotor disabilities. 
 
BACKGROUND: Ankylosing Spondylitis (A.S.), Rheumatoid Arthritis (R.A.) and 

Psoriatic Arthritis (Ps.A.) are chronicle inflammatory diseases, with different, various forms 
of severity and not rarely, they generate important locomotor disabilities.  

 
OBJECTIVES: The aims of this study are to identify the patients with R.A., A.S., 

Ps.A. and to include them  into a program of treatment  closely supervised by the 
Rheumatologist. 

 
METHODS: The project aims to create a link between the Physicians from S.B.R.T 

and the Rheumatologist from all the country. We intend to create in our centre an auto-
immune disease register with previous medication (DMARDs / Biologic therapy). We also 
want to make a data base with specialist doctors from all over the country and take care of the 
patients through the treating doctor of the aria. The register will contain : passport data 
,sending doctor , the date of the disease beginning ,the date of diagnostic setting, family 
diseases, previous therapy with: NSAID/CS/DMARDs/Biologic therapy, associated 
pathology, complications, presence or absence of inflammatory syndrome ( VSH ,CRP ,FB.), 
Anti CCP ac., R.F./ HLA B27 , DAS 28/BASDAI scores. We have chosen to begin this 
project because  20,24% from the patient admitted in S.B.R.T. are found with inflammatory 
rheumatic diseases, 59,10% of them, having R. A. and 21,04% A. S. Inside the  A.S. group  
we detected patients that had important locomotor disabilities. Between January 2013 and 
March 2014 we admitted in S.B.R.T. 36 patients with A.S., 20 of them diagnosed in our clinic 
and the other 16 acknowledging their disease. In the last group, only 10 had medication, 3 of 
them with biological therapy and the other 3 begun the treatment with anti TNF α. In the same 
time, among the patients with R.A. in 6 cases we initiated MTX and 2 of them were eligible 
for biological therapy. 

 
CONCLUSIONS:  
1. Autoimmune diseases are chronic inflammatory conditions in order to cause serious 

locomotor handicap. The patients with locomotor disabilities acknowledge in a higher or a 
lower rate the inconsistent treatments and the low frequency of their visits to the physician, in 
their medical history. 

2. Assembling an Evidence Register of Patients with Autoimmune Diseases, in order 
to achieve a real connection between the patients and the Phisicians of both S. B. R.T. and 
other Rehabilitation Centres in the country with the Rheumatologists in the territory, will 
represent a step forward in our quest to fight against the apparition and, at least, to prevent the 
aggravation of the locomotor handicap for patients with P.R., S.A. and A.Ps. 
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PHYSIOLOGIC AND THERAPEUTIC EFFECTS DETERMINED BY THE 
BIOCHEMICAL COMPONENT OF TECHIRGHIOL SAPROPELIC MUD 
 

Viorica Marin1, Liliana-Elena Stanciu1, Mihaela Minea1, Traian-Virgiliu Surdu1, Monica Surdu2 

 
1. Balneal and Rehabilitation Sanatorium Techirghiol 
2. University Emergency County Hospital, Constanta 

 
INTRODUCTION: The saprogenic mud consists of black deposits rich in colloidal 

hydric sulfide iron, found in the bottom of salty lakes and seas, formed by the action of micro-
organisms from the inorganic substance found in the soil, the flora and fauna in the aquatic 
basin, as a result of biological and chemical transformation that occurred during the ancient 
times. 

The chemical composition of the saprogenic mud includes: water, mineral and organic 
substances. The water represents 70% from the mud’s components and it is found as oclusion 
water, hydrating water, crystallization water or osmotic water. Mineral substances are: 
insoluble salts (sulfate and calcium carbonates, silicates); the clay component (SiO2 and small 
quantities of oxides); the colloidal component (hydric sulphide iron, iron and aluminum 
silicates, organic-mineral complexes). Organic substances originate from the fito-zooplacton 
of the aquatic basin, from vegetal remains and decomposed animals. These are represented by 
carbohydrates (cellulose and hemicelluloses), humic acid and its salts, lipids, proteins and 
amino-acids, the B group vitamins, nicotinic acid, a bituminous component which contains 
estrogen-like active  substances. 

The active chemical components of the saprogenic mud spread throughout the body, 
either by passing through the skin barrier or by entering directly into the bloodstream, 
depending on the routes of administration, causing functional local and general reactions, 
inhibiting or activating some enzymatic systems or intermediate metabolites. 

 
AIM: To determine the variations of Ca2+, Mg2+, Cl-, K+, Na+, HCO3

-, total Ca2+ 
value, total Mg2+ value, Ca/Mg ratio, during mud application. 

 
MATERIALS AND METHODS: In order to determine the impact of the mud’s 

ionic changing propriety on acid-base homeostasis and ionic balance, we measured the blood 
variation of Ca2+, Mg2+, Cl-, K+, Na+, nCa, nMg, the Ca/Mg ratio, HCO3

- and pH before the 
mud treatment, immediately after the first bath, next day and in the end of the 12 days 
treatment. The study was conducted on a sample of 44 patients (14 male and 30 female). 

Following the principles of evidence-based medicine, the collected data were recorded 
and tabulated, and then the measures of central tendency (average, module, median) and the 
dispersion parameters (standard deviation) were calculated. The results are shown in 
diagrams. 

 
RESULTS AND CONCLUSIONS: Synthesizing the data referring to the variation of 

the plasmatic ions during the treatment, considering the type of the first administration, it was 
concluded that first 24 hours are the most strenuous for the body. Comparatively to the initial 
average measures, calcemia, Ca/Mg ratio and potasemia have decreased, magnesemia has 
increased, while calcium and sodium ions din not show any variations. 
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PHYSIOLOGIC AND THERAPEUTIC EFFECTS DETERMINED BY THE 
BIOPHYSICAL COMPONENT OF TECHIRGHIOL SAPROPELIC MUD 
 

Daniela Profir, Liliana-Elena Stanciu, Mihaela Minea, Olga Surdu 
 
 

Balneal and Rehabilitation Sanatorium Techirghiol 
“Ovidius” University Constanta 

  
 
INTRODUCTION: The saprogenic mud consists of black deposits rich in colloidal 

hydric sulfide iron, found in the bottom of salty lakes and seas, formed by the action of micro-
organisms from the inorganic substance found in the soil, the flora and fauna in the aquatic 
basin, as a result of biological and chemical transformation that occurred during the ancient 
times. 

Techirghiol mud is an alkaline mud with 8, 2 pH, with a density value of 1,283 g/cm3. 
The plasticity of the mud is the capacity of changing its form in time under the action of an 
external force. The coefficient of flowing is 43-56% (a medium value). The spreading 
capacity (the degree of dispersion) depends on the size of the mud granules and for the 
Techirghiol mud represents 99,57%. The termopexy consists in the capacity of absorption and 
retaining of the warmth (confers the therapeutic value to the mud), and it is the most 
important feature, along with the spreading. It is determined by the Benade method. 

 
AIM: The paper intend to synthetize the mechanisms by which physical 

characteristics of Techirghiol saprogenic mud act upon whole body and the therapeutic effects 
following mud application. 

 
MATERIALS AND METHODS: An overview upon speciality papers and 

monographs written during last years about peloids and, especially, about the saprogenic mud 
from Techirghiol Lake. 

 
CONCLUSIONS: The therapeutic effects of mud application are due to two factors: 

thermic and mechanic. The effects are according to the temperature of the mud: the warm 
application (38ºC) decreases pain, reliefs muscles contracture and has anti-inflammatory 
effects; the hot application (40-41ºC) has immune-stimulating, tonic, cardiovascular overwork 
effects. The mechanic factor it is active in the mud bath and during the immersion in the lake. 
The effects are a decrease of the body weight (according to Archimedes's Law), and an 
optimization of the return blood flow (according to Pascal’s Law). 
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THE INFLUENCE OF MUD THERAPY ON HORMONAL STATUS IN PATIENTS 
WITH RHEUMATOLOGICAL CHRONIC INFLAMATORY DISEASES 
 

Daniela Profir1, Liliana-Elena Stanciu1, Mihaela Minea1, Traian Virgiliu Surdu1, Monica Surdu2 

 
1. Balneal and Rehabilitation Sanatorium Techirghiol  
2. University Emergency County Hospital Constanta. 

 
 
INTRODUCTION: Ankylosing spondylitis is a chronic progressive inflammatory 

rheumatic disease that involves the back, i.e. the spine and sacroiliac joints. The disease 
typically begins in adolescence and young adulthood, and only rarely does it begin after the 
age of 45 years. Over many years, AS can result in gradually progressive stiffness and 
limitations of spinal mobility and also restricted expansion of the chest. 

 
AIM: The study aims to evaluate the variation of stress hormones after mud therapy 

(cold or warm application) in patients with ankylosing spondylitis, to establish certain 
correlations between the hormonal status and the anti-inflammatory action of mud and so to 
point out the important role of mud therapy in slowing down the progression of the disease. 

 
MATERIALS AND METHODS: The studied group included 25 patients (17 male 

and 8 female), with ages between 40-65 years old, diagnosed with ankylosing spondylitis 
(using modified New York criteria). For 13 patients the prescribed treatment consisted in cold 
mud ointment and for the other 12 patients in warm mud baths. In order to form the group we 
used inclusion and exclusion criteria. All patients received mud and physical therapy and no 
medication. The patients were evaluated using clinical exam and laboratory tests in three 
different moments: first day after admission, 24 hours after first mud application and after 2 
weeks of mud therapy. We determined the variation of serum levels for cortisol, TSH, and 
usual acute phase reactants as ESR, leucocyte number. All blood measurements have been 
performed in the analysis laboratory of the sanatorium. 

 
RESULTS: Serum levels of cortisol vary in different ways, concordant with the type 

of mud application, but none of it statistically significant. TSH increased statistically 
significant in the end of treatment, especially after cold mud applications. In case of 
inflammatory markers significant changes can be seen in variation of leucocyte number after 
cold mud ointment. 

 
CONCLUSIONS: It seems that peloidotherapy has an anti-inflammatory effect on 

patients with ankylosing spondylitis by changing the balance of hormonal status and so has a 
positive influence on progression of the disease. 
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BALNEAL AND REABILITATION SANATORIUM TECHIRGHIOL - 

REFERENCE NATIONAL AND INTERNATIONAL MEDICAL UNIT FOR 
ROMANIAN BALNEOLOGY 

 
Liliana-Elena Stanciu, Carmen Oprea, Vasilica Rusu, Elena-Valentina Ionescu 

 
Balneal and Rehabilitation Sanatorium Techirghiol 

 
 
INTRODUCTION: 115-years balneal tradition in Techirghiol 
 
AIMS: This scientific paper aims to highlight the main therapeutic sources used 

within SBRT, the main medical scientific events during which the Techirghiol sapropelic mud 
has been therapeutically promoted, how SBRT has succeeded over the years to remain among 
the first medical units of its kind in Romania. 

 
MATERIALS AND METHODS: Reviewing the specific literature about Techirghiol 

as balneal resort and about Balneal and Rehabilitation Sanatorium in Techirghiol, researching 
on the continuous development of this Romanian balneal resort within the current economical 
context, and promoting the balneal resources from Romania nationally and internationally. 

 
RESULTS: 
- Health promoting natural factors: the environment, the sapropelic mud and the salty 

water of the lake. 
- The legend: the lake became famous after Techir, a crippled blind old man, got into 

the water of the lake together with his donkey. After spending a few hours in the water, he 
realized that he had regained his eyesight and his legs were no longer crippled. The news 
about the miracle spread rapidly, and people everywhere came to bathe in “Techir’s lake”- the 
current Techirghiol Lake.  

- 1560 - first documentary reference; 1854 - first written information about the 
therapeutic effects of the lake waters; 1891 - first “establishment of balneal destination”; 1972 
- setting up of the Techirghiol Balneal Sanatorium. 

- Currently one of the most modern balneal treatment clinics in the country, following 
a continuous process of modernization and improvement of the medical services quality. 

- The therapeutic properties of the natural factors have been proven by rigorous 
research studies, the results of the studies being shared during medical congresses, both 
nationally and internationally, by the doctors of the SBRT research nucleus. The research 
activity is intensive and continuous, due to the current medical tendency to evidence-based 
medicine - from scientific approach to methodolatry.  

 
CONCLUSIONS: SBRT is a landmark medical unit of Romanian balneology, where, 

over the years, the history of the medical establishment has been respected by the nowadays 
specialists, who are trying to maintain an exceptional standard through their studies and 
medical activity. 
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PHYSIO-PATHOLOGICAL IMPLICATIONS OF TECHIRGHIOL SAPROPELIC 

MUD IN GERIATRIC PROPHYLAXIS. 
 
 

Liliana-Elena Stanciu1, Mihaela Minea1, Traian-Virgiliu Surdu1, Viorica Marin1, Monica Surdu2 

 
1. Balneal and Rehabilitation Sanatorium Techirghiol 
2. University Emergency County Hospital Constanta 

 
 
INTRODUCTION: 115-year balneal tradition in Techirghiol, the sapropelic mud 

being one of the health-promoting natural factors of this resort. Geriatric prevention is a 
medical subject that deals with the treatment of the aging population and its pathology.  

 
AIMS: This scientific paper aims to identify the therapeutic properties of the 

sapropelic mud with physio-pathological implications in gerontology prophylaxis, the mud 
therapy representing a practical healthy-aging solution.  

 
MATERIALS AND METHODS: 
-  Reviewing the current medical information of the respective medicine with 

implications upon the main theories on the aging process and the physio-pathological links on 
which the Techirghiol sapropelic mud has its action.  

- The methodology of applying a study initiated within the Techirghiol Sanatorium 
(SBRT), as a “knowledge brick” of the aging process.  

 
RESULTS: 
-There are more than 300 theories which try to explain the aging process from the 

biological, but also social perspectives. The most scientifically based biological theories of 
the aging are: the evolution, molecular, cellular, systemic theory (Neural Endocrine and 
Immunological). The basis of the neural endocrine theory consists of the fact that none of the 
components of the human body can act in an isolated manner from the nervous and endocrine 
systems.  

- The aging represents the expression of a functional progressive lack of balance of the 
neural endocrine system, throughout which the hormonal secretions suffer important 
modifications, the most involved in this process being the sexual glands which secrete ovary 
hormones (estradiol) and testicle hormones (testosterone), the adrenal gland (cortisol) and the 
pituitary gland (GH). Most of the references from the specialized literature are addressed to 
the endocrine component responsible for the secretion of estradiol and testosterone, under the 
influence of the central nervous system, diencephalon, pituitary and gonadal glands.  

 
CONCLUSIONS: The mud therapy, having noble Romanian roots, represents a new 

medical perspective in health consolidation, in the human body longevity, in gerontology 
prophylaxis, and in the healthy-aging medicine. 
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PRESENTATIONS OF CLINICAL CASES - PATIENTS WITH RHEUMATIC 
DISEASES TREATED AT THE BALNEARY AND 

REHABILITATION SANATORIUM OF TECHIRGHIOL 
 
 

Doinita Oprea,  Mihaela Minea 
 

Balneary and Rehabilitation Sanatorium Techirghiol 
 
 
INTRODUCTION: Ankylosing Spondylitis (AS) is a chronic inflammatory disease that 
predominantly affects the spine but also the peripheral joints, the main feature of the disease 
being the early alteration of the sacroiliac joints. 
Biologic therapy is a type of pharmacological treatment recently introduced in the 
management of patients with active and severe types of Rheumatoid Arthritis (RA), Psoriatic 
Arthropathy (PsA) and Ankylosing Spondylitis (AS), which are resistant to standard therapy, 
with documented efficiency and safety in clinical trials. 
 
CASE STUDY PRESENTATION: We report the case of 3 patients, hospitalized in the 
SBRT, diagnosed with axial Ankylosing Spondylitis, and who are in a late stage of the 
disease with radiographic and clinical changes of the spine (changes in the statics and 
dynamics of the spine), requiring a maximum dose of  NSAIDs and who started the biological 
therapy with anti TNF α. 
A clinical and para-clinical evaluation was conducted for each patient before starting the 
biologic therapy and after 12 weeks of biologic therapy. 
 
CONCLUSIONS: The anti TNF α treatment represented the therapeutic solution of 
maximum efficiency from a clinical and biological point of view and it stopped the 
radiological development of the disease for each of the three patients. 
 
KEYWORDS: Ankylosing Spondylitis, biological therapy, anti TNF α treatment. 
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Techirghiol mud and new perspectives for healthy ageing 
 
Constantin Munteanu ¹´², Diana Munteanu ¹´², Delia Cintezã ¹´² Mihai Hoteteu ² 
 

1 Romanian Association of Balneology 
2 National Institute of Rehabilitation, Physical Medicine and Balneoclimatology 

 
Abstract: “To be forever young doesn’t mean to be 20. It means to be optimist, to feel 

good, to have an ideal to fight for and to achieve it” said Prof. Ana Aslan. Human ageing and 
longevity are complex and multi-factorial traits that result from a combination of 
environmental, genetic, epigenetic and stochastic factors. Unlocking the capacity to 
manipulate human ageing would result in great health benefits. Currently, health is 
understood as the removal of diseases in a defensive manner to the pathological process and 
with higher costs. Understanding how the environment modulates ageing-related genes may 
lead to human applications and disease therapies through diet, lifestyle, or pharmacological 
interventions.  

Lifespan extension possibility was demonstrated for many geroprotector substances: 
Gerovital prepared by Ana Aslan, resveratrol, Rapamycin, antioxidants, hormones, 
bioregulatory peptides, metformin, fenformin and adaptogens (ginseng). As mechanisms have 
been observed reduced plasma levels of insulin, increased insulin receptor sensitivity, low 
body temperature, cholesterol, triglycerides, alpha-lipoproteins, blood pressure. All these 
processes are correlated with the expression of genes called sirtuins. Among the many 
hormones with geroprotector effects, estrogen-like or testosterone-like substances, detected 
also in the organic component of therapeutical peloids, stimulate or inhibit various 
neuroendocrine mechanisms.  

Free radicals are continuously produced in the human body, as they are essential for 
energy supply, detoxification, chemical signaling and immune function. Reactive oxygen 
species have been found to play an important role in the initiation or progression of various 
diseases such as atherosclerosis, inflammatory injury, cancer and cardiovascular disease. An 
imbalance between antioxidants and reactive oxygen species results in oxidative stress, 
leading to cellular damage. Air pollutant such as car exhaust, cigarette smoke, and industrial 
contaminants constitute major sources of ROS that attack and damage the organism. 

Herbs, diet, lifestyle, and supplements can slow ageing, enhance memory, help prevent 
cancer and heart disease. Medicinal plants (many used as spices and food plants) contain 
organic compounds as tannins, alkaloids, carbohydrates, terpenoids, steroids and flavonoids, 
which produce physiological effects. Antioxidants intervene in gerossuppression based on the 
ageing free radical theory. Resveratrol present in grapes and subsequently in red wine, is a 
natural phytoalexin used by certain plants in the defense mechanism against pathogens. 
Resveratrol caused a statistically significant decrease of age-related parameters such as 
albuminuria, inflammatory level, vascular endothelial apoptosis, and the incidence of cataract, 
at rats.  

Peloids used also in the treatment of various rheumatic, endocrine, dermatological or 
gynecological diseases, represent the support for the design of new geroprotectors. 
"Peloidextract" obtained from Techirghiol mud is a clear liquid, with an alkaline pH of 7.6 to 
8, and mineral content closely comparable to that of blood serum. Humic compounds play a 
role in redox reactions, absorption, complexation and transport of substances. Humic acids 
have an astringent effect, anti-allergic, antiviral, antibacterial, anti-inflammatory, estrogenic, 
hyperemic, UV-protective and are heavy metal chelating-agents. Fulvic acids have 
antitumoral, anti-allergic, antioxidant and antimicrobial activity, acting in acid medium by 
inhibiting mitochondrial respiration in Candida utilis, have antiulcerogenic and precognitive 
properties so they can be used to treat Alzheimer's disease.  
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Mme Jeanne Calment, died 1998, 
aged 122

Maximum human longevity

“To be forever young doesn’t mean to be 20. It “To be forever young doesn’t mean to be 20. It 

means to be optimist, to feel good, to have an means to be optimist, to feel good, to have an 

ideal to fight for and to achieve it. ”ideal to fight for and to achieve it. ”

Ageing refers to the 

time sequential 

deterioration that 

occurs in most 

animals including 

weakness, increasing 

susceptibility to 

disease and adverse 

environment 

conditions, loss of 

mobility and agility, 

and age-related 

physiological 

changes.



AGING …….

• Aging is a degenerative process, extensively 

studied for which many theories have been 

formulated;

• Aging is the major biomedical challenge of our 

society, considered as a progressive and 

irreversible set of structural and functional 

changes for a living organism, in relation with 

both genes and environmental factors;

• The percentage of elderly people, the 

demographic imbalanced pyramids and the 

incidence of age related diseases such as 

cardio-vascular diseases, cancer and 

neurodegenerative diseases are main 

concerns for many scientists;

• Discovering the biological basis of ageing is 

one of the greatest remaining challenge for 

science. Findings from model organisms have 

revealed that ageing is a surprisingly 

modifiable process that can be manipulated 

by both genetic and environmental factors. 



1) Comparative biology: How does ageing and 

longevity vary between species? Are there non 

ageing organisms?

2) Evolutionary biology: How / why does ageing 

evolve? How does it contribute to fitness?

3) Genetics: Are ageing and longevity controlled by 

the genome, and if so how?

4) Model organisms: Can ageing be suppressed and 

lifespan increased?

5) Molecular biology: What is the basis of ageing and 

longevity?

6) Cell biology: How does cellular senescence 

contribute to ageing and cancer? How are 

telomeres important?

7) Gerontology: How does ageing give rise to ageing-

related disease?

8) Immunology: Why does the immune system fail in 

ageing? How does this impact health in later life?

9) Pharmacology: What are the prospects for 

treatments for ageing?

10) What should the aims of ageing research be? Is 

ageing a disease?

10 questions about 
ageing

110 years59 years

Maximum lifespans in mammals

3 years



Evolution of Ageing

• DarwinDarwinDarwinDarwin’’’’s theory s theory s theory s theory ---- survival survival survival survival 
and reproductive capacity as and reproductive capacity as and reproductive capacity as and reproductive capacity as 
factors driving evolution. factors driving evolution. factors driving evolution. factors driving evolution. 
Populations of all organisms Populations of all organisms Populations of all organisms Populations of all organisms 
were controlled entirely by were controlled entirely by were controlled entirely by were controlled entirely by 
external external external external ““““checkscheckscheckschecks””””: predators, : predators, : predators, : predators, 
food supply, disease, and food supply, disease, and food supply, disease, and food supply, disease, and 
environmental conditions.environmental conditions.environmental conditions.environmental conditions.

• Richard Dawkins: genes are Richard Dawkins: genes are Richard Dawkins: genes are Richard Dawkins: genes are 
actually competing and actually competing and actually competing and actually competing and 
struggling for survival. struggling for survival. struggling for survival. struggling for survival. 
Animals and humans are Animals and humans are Animals and humans are Animals and humans are 
““““survival machinessurvival machinessurvival machinessurvival machines”””” whose whose whose whose 
purpose is to propagate their purpose is to propagate their purpose is to propagate their purpose is to propagate their 
genes. genes. genes. genes. 

•While populations of simple While populations of simple While populations of simple While populations of simple 
organisms may in fact be organisms may in fact be organisms may in fact be organisms may in fact be 
controlled exclusively by controlled exclusively by controlled exclusively by controlled exclusively by 
external checks, would it not external checks, would it not external checks, would it not external checks, would it not 
make sense for more make sense for more make sense for more make sense for more 
complex animals to evolve complex animals to evolve complex animals to evolve complex animals to evolve 
some internal methods for some internal methods for some internal methods for some internal methods for 
controlling population to controlling population to controlling population to controlling population to 
avoid these consequencesavoid these consequencesavoid these consequencesavoid these consequences

Richard 

Dawkins 



Peter MedawarPeter Medawar

Nobel Laureate for Nobel Laureate for 
the discovery of the discovery of 

immune toleranceimmune tolerance

Mutation accumulation theory

Even in a population free of 
ageing, death will none the 
less occur, from extrinsic 
hazards such as disease, 
predators and accidents.

AgeAge
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The Pleiotropy or Trade-off Theory for the 
Evolution of Ageing

George WilliamsGeorge Williams
AmericanAmerican

evolutionary evolutionary 
biologistbiologist

•• Suppose there are mutations Suppose there are mutations 
that are beneficial in youth, but that are beneficial in youth, but 
at the price of a higher rate of at the price of a higher rate of 
ageingageing

•• More individuals will survive More individuals will survive 
to express the early benefit than to express the early benefit than 
will survive to suffer the higher will survive to suffer the higher 
rate of ageingrate of ageing

•• Mutations like this can Mutations like this can 
therefore be incorporated by therefore be incorporated by 
natural selectionnatural selection

Ageing evolves as a sideAgeing evolves as a side--effect of natural effect of natural 
selection in favour of mutations that cause a selection in favour of mutations that cause a 

benefit during youthbenefit during youth



The Rate-of-Living Theory (1928)

Loeb and Northrop (1916, 1917): 
increasing temperature reduces 
Drosophila lifespan 

“…the duration of life varies 
inversely as the rate of energy 
expenditure … the length of life 
depends on the rate of living”

Raymond Pearl

Coefficient relating lifespan to ambient 
temperature = 2-3, like that of chemical reactions 

Effect of 
temperature 
on Drosophila

lifespan

18˚
C

21
˚C

27˚
C

30˚
C

The How of Ageing



Ageing

Demography

Ageing-related 
disease 

cardiovascular 
disease, Alzheimer’s, 
cancer, diabetes, etc

Evolution 
theory

BiochemistryGenetics Cell biology

Bioethics

Endocrinology

Comparative 
biology

Regenerative 
medicine 
stem cells

Development and 
Ageing



Cellular Theories

The Hayflick Limit (1961)

Pre-1961: “All metazoan cells are potentially 
immortal. Ageing not cell autonomous”

Is replicative senescence the cause of ageing? 

Leonard Hayflick

Fibroblasts: connective tissue cells, e.g. from skin

•Isolate cells from human tissue, place in culture 
vessel with nutrient medium
•Cells divide and form confluent layer on vessel 
surface
•Discard half the cells, allow remainder to grow 
to confluency = one passage
•Continue to passage the cells
•Cell replication slows and stops after 50 ± 10 
passages: cells have reached the Hayflick limit 
and undergone replicative senescence

Hayflick and Moorhead (1961) 



Healthy Ageing…

• Research on healthy ageing 

interventions has evolved along 

the main theories of ageing. 

• Pharmacological intervention to 

decelerate ageing and age-

related diseases is highly 

attractive because it would 

target all the population 

during many years. 

• If successful, healthy ageing 

therapy will be more efficient in 

reducing mortality than to fight 

separately each age-related 

disease. 

• The potential for further 

advances in this field is 

immense; hundreds of genes in 

several pathways have recently 

emerged as regulators of 

ageing and caloric restriction. 

• Some of these genes, such as 

IGF1R and FOXO3, have also 

been associated with human 

longevity in genetic association 

studies.



Reduced insulin/  IGF-1 signalling

Caenorhabditis 

elegans
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Natural resources for healthy ageing



Balneo resources for healthy ageing therapies



• In the context of the complex 

picture of early diagnosis, 

treatment and prevention of 

diseases associated with 

age, picture containing many 

unquantifiable and 

independent variables, 

difficult to analyze, appears 

to be necessary the analysis, 

mathematical modeling and 

simulation of bio-medical 

relations of laboratory 

parameters.

Biomarkers
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