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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? 35)
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
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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
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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



Balneo Research Journal

DOI: http://dx.doi.org/10.12680/balneo.2014.1066

Vol.5, No.2, May 2014

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 Mclkl */~ 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:

L. 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];

IL 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];

1. the molecular level consider the
growth and thyroid hormone level but also
of coenzyme QI10, 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
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response; elongation factor la (EF-1 o) -
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 Sirtl 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 FKS506
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 a-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 Ilevel,
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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 um
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 um and 25 pm 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

apoptosis by decreasing the level of
caspase-3 and other cytokines, including
NF-KB2, E-selectin, TNF-a 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] 1is
explained by indirectly activating SIRTI
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
H;O,, 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 H,0, 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 H,O,,
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
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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, wuric 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, (5a, 3p)-3-hydroxy-11-androstanon,
Sa-2-ene-11-androstenone, squalene, «
terpineol, menthol derivates, palmitic, oleic
and eicosanoic acid and the isoprenoid
phytan [125].

Patent Nol16867B  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/1, K" 0.7 t0 0.9 g/,
Ca®* from 0.08 to 0.19 g/L, Mg** 2.9 to 3.4
g/L, HCO3 0.2 to 0.65 g/L, Cl 39.4-41.4
g/l, SO4%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
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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 Cu?" [108], Cd*"
[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 Cu®**, Zn**,
Mn** [472] and U*" or UO,** [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), B-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].

References

1. Magalhaes J.P., Wuttke D., Wood S.H., Plank
M., Vora C., 2012, Genome-Environment
Interactions That Modulate Aging: Powerful
Targets for Drug Discovery, Pharmacol Rev
64(1):88-10

2. Sharman A., Zhumadilov Z., 2011, The
Scientific Basis for Healthy Ageing and Antiageing
Processes, New York

3. Goldsmith T.C., 2013, The Evolution of
Ageing ~ How New Theories Will Change the
Future of Medicine, Third Edition

4. Healthy people 2020
http://www.healtypeople.gov/2020/default.aspx

5. Luts W., Sanderson W., Scherbov S., 2001,
The end of world population growth. Nature 412:
543-545

6. Stegeman 1., Otte-Trojel T., Costongs C.,
Considine J., 2012, Healthy and Active Ageing

7. Diener Ed., Chan M.Y., 2011, Happy People
Live Longer: Subjective Well-Being Contributes to
Health and Longevity, Applied Psychology: Health
and Well-Being 3(1): 1-43

8. Munteanu C., 2012, Namolul terapeutic,
Editura Balneara

9. Peterson W., 1999, Founder of Modern
Demography: Malthus. Transaction Publischers,
New Brunswick, P 302

73



Balneo Research Journal

DOI: http://dx.doi.org/10.12680/balneo.2014.1066

Vol.5, No.2, May 2014

10. Rattan S.I.S., 2006, Theories of biological
ageing: Genes, proteins and free radicals, Free
Radical Research 40(12): 1230-1238

11. Lapointe J., Hekimi S., 2010, When a theory of
ageing ages badly, Cell. Mol. Life Sci. 67: 1-8

12. Cevenini E., Bellavista E., Tieri P., Castellani
G., Lescai F., Francesconi M., Mishto M., Santoro
A., Valensin S., Salvioli S., Capri M., Zaikin A.,
Monti D., de Magalhaes J.P., Franceschi C., 2010,
Systems Biology and Longevity: An Emerging
Approach to Identify Innovative Anti-Ageing
Targets and Strategies, Current Pharmaceutical
Design 16: 802-813

13. Liu G.H., Ding Z., Izpisua Belmonte J.C,,
2012, iPSC technology to study human ageing and
ageing-related disorders, Current Opinion in Cell
Biology 24: 1-10

14. Bengtson V. et al, 2009, Handbook of
theories of ageing, 2nd edition

15. De la Fuente M., 2002, Effects of antioxidants
on immune system ageing, Eur. J. Clin. Nutr. 56:
S5-S8

16. Eleftherianos 1., Castillo J.C., 2012, Molecular
Mechanism of Ageing and Immune System
Regulation in Drosophila, Int. J. Mol. Sci. 13:
9826-9844

17. Salminen A., Kaarniranta K., 2010, Genetics
vs. entropy: Longevity factors suppress the NF-kB-
driven entropic ageing process, Ageing Research
Reviews 9: 298-314

18. Trindale L.S., Aigaki T., Peixoto A.A.,
Balduino A., Manica da Cruz 1.B., Heddle J.G.,
2013, A novel classification system for
evolutionary ageing theories, Frontiers in Genetics
4(25): 1-8

19. De Grey A.D.N.J., 1999, The Mitochondrial
Free Radical Theory of Ageing (Molecular biology
intelligence unit), R.G. Landers Company

20. Wickens A.P., 2001, Ageing and the free
radical theory, Respiration Physiology 128: 379-
391

21. Butler R.N., Sprott R., Warner H., Bland J.,
Feuers R., Forster M., Fillit H., Harman M., Hewitt
M., Hyman M., Johnson K., Kligman E., McClearn
G., Nelson J., Richardson A., Sonntag W.,
Weindruch R., Wolf N., 2004, Biomarkers of
Ageing: From Primitive Ormanisms to Humans,
Journal of Gerontology: Biological Sciences
59A(6): 560-567

22. Banerjee C., Ulloor J., Dillon E.L., Dahodwala
Q., Franklin B., Storer T., Sebastiani P., Sheffield-
Moore M., Urban R.J., Bhasin S., Montano M.,
2011, Identification of serum biomarkers for ageing
and anabolic response, Immunity & Ageing 8: 5

23. Johnson T.E., 2006, Recent results: Biomarkers
of ageing, Experimental Gerontology 41: 1243-
1246

24. Adelman R.C., 1987, Biomarkers of ageing,
Experimental Gerontology 22: 227-229

74

25. Davinelli S., Vasto S., Caruso C., Zella D.,
Scapagnini G., 2012, Molecular Biomarkers of
Ageing, Senescence, Edited by Dr. Tetsuji Nagata
26. Anisimov V.N., Khavinson V.Kn., Mikhalski
A.lL, Yashin A.L, 2011, Effect of synthetic thymic
and pineal peptides on biomarkers of ageing,
survival and spontaneus tumour incidence in female
CBA mice, Mechanisms of Ageing and
Development 122: 41-68

27. Hochschild R., 1990, Can an Index of Ageing
Be Constructed for Evaluating Treatments to Retard
Ageing Rates? A 2,462 — Person Study, Journal of
Gerontology: Biological Science 45(6): B187-214
28. Sloane L.B., Stout J.T., Austad S.N., McClearn
G.E., 2011, Tail Tendon Break Time: A Biomarker
of Ageing?, J. Gerontol. A Biol. Sci. Med. Sci.
66A(3): 287-294

29. Garagnani P., Bacalini M.G., Pirazzini C., Gori
D., Giuliani C., Mari D., Di Blasio A.M., Gentilini
D., Vitale G., Collino S., Rezzi S., Castellani G.,
Capri M., Salvioli S., Franceschi C., 2012,
Methylation of ELOVL2 gene as a new epigenetic
marker of age, Ageing Cell 11: 1132-1134

30. Baxter R.A., 2007, Anti-ageing properties of
resveratrol: review and report of a potent new
antioxidant skin care formulation, Journal of
Cosmetic Dermatology 7: 2-7

31. Kaeberlein M., 2010, Resveratrol and
rapamycin: are they anti-ageing drugs?, BioEssays
32:96-99

32. Park S.J., Ahmad F., Philp A., Baar K.,
Williams T., Luo H., Ke H., Rehmann H., Taussig
R., Brown A.L.,, Kim M.K., Beaven M.A., Burgin
A.B., Manganiello V., Chung JH., 2012,
Resveratrol Ameliorates Ageing-Related Metabolic
Phenotypes by Inhibiting cAMP
Phosphodiesterases, Cell 148: 421-433

33. Valenzano D.R., Cellerino A., 2006,
Resveratrol and The Pharmacology of Ageing ~ A
New Vertebrate Model to Validate an Olt Molecule,
Cell Cycle 5(10): 1027-1032

34. Mishra R.N., 2011, Resveratrol — The New
Rasayan (Anti ageing) Drug, Current Research in
Medicine and Medical Science 1(1): 5-18

35. Camins A., Pelegri C., Vilaplana J., Cristofol
R., Sanfeliu C., Pallas M., 2009, Sirtuin and
Resveratrol, Micronutrients and Brain Health 22:
329-340

36. Kelly G.S., 2010, A Review of the Sirtuin
System, its Clinical Implications, and the Potential
Role of Dietary Activators like Resveratrol: Part 2,
Altern. Med. Rev. 15(4): 313-328

37. Kaeberlein M., McDonagh T., Heltweg B.,
Hixon J., Westman E.A., Caldwell S.D., Napper A.,
Curtis R., DiStefano P.S., Fields S., Bedalov A.,
Kennedy B.K., 2005, Substrate-specofic Activation
of Sirtuins by Resveratrol, The Journal of
Biological Chemistry 280(17): 17038-17045

38. Guarente L., 2011, Sirtuins, Ageing, and
Medicine, N. Engl. J. Med. 364: 2235-2244



Balneo Research Journal

DOI: http://dx.doi.org/10.12680/balneo.2014.1066

Vol.5, No.2, May 2014

39. Wenzel U., 2006, Nutrition, Sirtuins and
Ageing, Genes and Nutrition 1(2): 85-94

40. Wood J.G., Rogina B., Lavu S., Howitz K,
Helfand S.L., Tatar M., Sinclair D., 2004, Sirtuin
activators mimic caloric restriction and delay
ageing in metazoans, Nature 430: 686-689

41. Robida-Stubbs S., Glover-Cutter K., Lamming
D.W., Mizunuma M., Narasimhan S.D., Neumann-
Haefelin E., Sabatini D.M., Blackwell T.K., 2012,
TOR  Signaling and Rapamycin influence
Longevity by Regulating SKN-1/Nrf and DAF-
16/Fox0O, Cell Metabolism 15: 713-724

42. Wilkinson J.E., Burmeister L., Brooks S.V.,
Chan C.C,, Friedline S., Harrison D.E., Hejtmancik
J.F., Nadon N., Strong R., Wood L.K., Woodward
M.A., Miller R.A., 2012, Rapamycin slows ageing
in mice, Ageing Cell 1-8

43. Blagosklonny M.V., 2006, Ageing and
Immortality ~ Quasi-Programmed Senescence and
Its Pharmacologic Inhibition, Cell Cycle 5(18):
2087-2102

44. Anisimov V.N., Sikora E., Pawelec G., 2009,
Carcinogenesis and Ageing, Open Longevity
Science 3: 1-10

45. Stanfel M.N., Shamieh L.S., Kaeberlein M.,
Kennedy B.K., 2009, The TOR pathway comes of
age, Biochim. Biophys. Acta 1790: 1067-1074

46. Demidenko Z.N., Blagosklonny M.V., 2009,
At concentrations that inhibits mTOR, resveratrol
suppresses cellular senescence, Cell Cycle 8(12):
1901-1904

47. Pandey S., Devmurari V., Goyani M., Bhavika
R., 2010, Anti Ageing Therapy: Various
Alignments to Control Premature Ageing, Inter. J.
of Pharma and Bio Sciences 1(2): 1-17

48. Perazzo F.F., Fonseca F.L.A., Souza G.H.B.,
Maistro E.L., Rodrigues M., Carvalho J.C.T., 2010,
Double-Blind Clinical Study of a Multivitamin and
Polymineral Complex Associated with Panax
ginseng  Extract  (Gerovital), The  Open
Complementary Medicine Journal 2: 100-104

49. Kim H.J., Kim H., Shin J-H., Ku S-Y., 2009,
Current  Status Of Anti-Ageing Medicine,
Especially Involving Management of the
Menopause, as a Component of Complementary
and Alternative Medicine in Korea, Anti-Ageing
Medicine 6(10): 95-101

50. Bhavsar B., Farooq M.U., Bhatt A., 2009, The
Therapeutic Potential of Melatonin in Neurological
Disorders, Recent Patents on Endocrine, Metabolic
& Immune Drug Discovery 3: 60-64

51. Devaud J-M., Blunk A., Podufall J., Giurfa M.,
Griinewald B., 2007, Using local anaesthetics to
block neuronal activity and map specific learning
tasks to the mushroom bodies of an insect brain,
European Journal of Neuroscience 26: 3193-3206
52. Jinno M., Tamura H., Yonei Y., 2012, Anti-
Ageing Medicine and Reproductive Health, Anti-
Ageing Medicine 9(1): 6-13

53. Hipkiss A.R., Cartwright S.P., Bromley C.,
Gross S.R., Bill R.M., 2013, Carosine: can
understanding its action on energy metabolism and
protein  homeostasis inform its therapeutic
potential?, Chemistry Central Journal 7: 38

54. Dobosz M., Wajda Z., Ha¢ S., Mysliwska J.,
Bryl E., Mionskowska L., Roszkiewicz A.,
Mysliwski A., 1999, Nitric Oxide, Heparine and
Procaine Treatment in Experimental Ceruleine-
Induced Acute Pancreatitis in Rats, Archivum
Immunologiae et Therapiae Experimentalis 47:
155-160

55. Binstock R.H., Juengst E.T., Mehlman M.J.,
Post S.G., 2003, Anti-Ageing Medicine and
Science: An Arena of Conflict and Profound Social
implications, Geriatrics & Ageing 6 (5): 61-63

56. Anisimov V.N., Egormin P.A., Piskunova T.S.,
Popovich 1.G., Tyndyk M.L., Yurova M.N.,
Zabezhinski M.A., Anikin 1.V., Karkach A.S.,
Romanyukha A.A., 2010, Metformin extends life
span of HER-2/neu transgenic mice and in
combination with melatonin inhibits growth of
transplantable tumors in vivo, Cell Cycle 9(1): 188-
197

57. Surwit R.S., Williams P.G., 1996, Animal
Models Provide Insight Into Psychosomatic Factors
in Diabets, Psychosomatic Medicine 58: 582-589
58. Gavrilova N.S., Gavrilov L.A., 2012,
Comments on Dietary Restriction, Okinawa Diet
and Longevity, Gerontology 58: 221-223

59. Demidenko Z.N., Blagosklonny M.V., 2008,
Growth stimulation leads to cellular senescence
when the cell cycle is blocked, Cell Cycle 7(21):
3355-3361

60. Ross R., 1971, Growth of Smooth Muscle in
Culture and Formation of Elastic Fibers, The
Journal of Cell Biology 50: 172-186

61. Innerarity T.L., Pitas R.E., Mahley R.-W., 1980,
Disparities in the Interaction of Rat and Human
Lipoproteins with Cultured Rat Fibroblasts and
Smooth Muscle Cells, The Journal of Biological
Chemistry 255(23): 11163-11172

62. Bierman E.L., Stein O., Stein Y., 1974,
Lipoprotein Uptake and Metabolism by Rat Smooth
Muscle Cell in Tissue Culture, Circ. Res. 35: 136-
150

63. Muramoto K., Quan R.D., Namba T., Kyotani
S., Miyamura M., Nishioka Y., Tonosaki K., Doi
Y.L, Kaba H., 2011, Ameliorative effects of
Eriobotrya japonica seed extract on cellular ageing
in cultured rat fibroblast., J. Nat. Med. 65:254-261
64. Robinson K.A., Sens D.A., Buse M.G., 1993,
Pre-Exposure to Glucosamine Induces Insulin
Resistance of Glucose Transport and Glycogen
Synthesis in Isolated Rat Skeletal Muscle ~ Study
of Mechmanisms in Muscle and in Rat-1
Fibroblasts Overexpressing the Human Insulin
Receptor, Diabets 42: 1333-1346

65. Metzinger L., Poindron P., Passaquin A-C.,
1993, A rapid preparation of primary cultures of

75



Balneo Research Journal

DOI: http://dx.doi.org/10.12680/balneo.2014.1066

Vol.5, No.2, May 2014

mouse skeletal muscle cells, Cytotechlology 13: 55-
60

66. Pryde M.M., Kannel W.B., 2010, Efficacy of
Dietary Behavior Modification for Preserving
Cardiovascular Health and Longevity, Cardiol. Res.
Pract. 28, 2011: 820457

67. Larsson O., 2005, Cellular senescence ~ an
integrated perspective, Cancer Therapy 3: 495-510
68. Sabin R.J., Anderson R.M., 2011, Cellular
Senescence ~ its role in cancer and the response to
ionizing radiation, Genome Integrity 2: 7

69. Campisi J., Andersen J.K., Kapahi P., Melov
S., 2011, Cellular senescence: A link between
cancer and age-related degenerative disease?,
Seminars in Cancer Biology 21:354-359

70. Altun M., Bergman E., Edstrom E., Johnson
H., Ulthake B., 2007, Behavioral impairments of
the ageing rat, Physiology & Behavior 92: 911-923
71. Liu G.H., Ding Z., Izpisua Belmonte J.C.,
2012, iPSC technology to study human ageing and
ageing-related disorders, Current Opinion in Cell
Biology 24: 1-10

72. Lawless C., Wang C., Jurk D., Merz A., von
Zglinicki T., Passo J.F., 2010, Quantitative
assessment of markers for «cell senscence,
Experimental Gerontology 45: 772-778

73. Ben-Porath 1., Weinberg R.A., 2005, The
signals and pathways activating cellular senescence,
The International Journal of Biochemistry & Cell
Biology 37: 961-979

74. AiJ., Wang N., Yang M., Du Z-M., Zhang Y-
C., Yang B-F., 2005, Development of Wistar rat
model of insulin resistence, World J. Gastroenterol.
11(24): 3675-3679

75. Roginsky V.A., Tashlitsky V.N., Skulachev
V.P., 2009, Chain-breaking antioxidant activity of
reduced forms of mitochondria-targeted quinones, a
novel type of geroprotectors, Ageing 1(5): 481-489
76. Lecanu L., Wenguo Y., Xu J., Greeson J.,
Papadopoulos V., 2005, Local Anesthetic Procaine
Protects Rat Pheochromocytoma PC12 Cells
against B-Amyloid-Induced Neurotoxicity,
Pharmacology 74:65-78

77. Berstein L.M., 2012, Metformin in obesity
cancer and ageing: addressing controversies,
Ageing 4(5): 320-329

78. Halicka H.D., Zhao H., Li J., Lee Y-S., Hsiech
T-C., Wu J.M., Darzynkiewicz Z., 2012, Potential
anti-ageing agents suppress the level of constitutive
mTOR and DNA damage-signaling, Ageing 4(12):
952-965

79. Schnaper H.W., Johnson R.L., Tuohy E.B.,
Freis E.D., 1951, The Effect of Hexamethonium as
Compared to Procaine or Metycaine Lumbar Block
on the Blood Flow to the Foot of Normal Subjects,
J. Clin. Invest. 30(7): 786-791

80. Carmins A., Junyent F., Verdaguer E., Beas-
Zarate C., Rojas-Mayorquin A.E., Ortufio-Sahagtin
D., Pallas M., 2009, Resveratrol: An Antiageing

76

Drug with Potential Therapeutic Applications in
Treating Diseases, Pharmaceuticals 2: 194-205

81. Donati A., Cavallini G., Carresi C., Gori Z.,
Parentini 1., Bergamini E., 2004, Anti-ageing
effects of anti-lipolytic drugs, Experimental
Gerontology 39: 1061-1067

82. Kloting N., Bliher M., 2005, Extended
longevity and insulin signaling in adipose tissue,
Experimental Gerontology 40: 878-883

83. Ng A.C., Miller R.E., 1971, Intraarterial
injection of procaine, American Journal of
Roentgenology 111(4): 791-793

84. Sellevold O.F.M., Berg EM., Levang O.W.,
1995, Procaine is Effective for Minimizing
Postischemic Ventricular Fibrillation in Cardiac
Surgery, Anesth. Analg. 81: 932-938

85. Gradinaru D., Margina D., Borsa C., 2009, In
Vitro Studies Regarding the Antioxidant Effects Of
Procaine, Gerovital H3 and Aslavital, Revue
Roumanie de Chimie 54(9): 761-766

86. Badea I.A., Vladescu L., 2005, Simultaneous
Determination of Procaine and Benzoic Acid by
Derivative = Spectrometry, Analele Universitatii
Bucuresti — Chimie I-II: 401-406

87. Skulachev V.P., 2007, A Biochemical
Approach to the Problem of Ageing: ,,Megaproject”
on Membrane-Penetrating Ions. The First Results
and Prospects, Biochemistry 72(12): 1385-1396

88. Turner L., 2004, Biotechnology, bioethics and
anti-ageing interventions, TRENDS in
Biotechnology 22(5): 219-221

89. Gongalves L., Gama E.F., Maifrino L.B.M.,
Mor N., Souza R.R., 2012, Influence of resistance
exercise on the effects of ageing upon the rat
myocardium, J. Morphol. Sci. 29(2): 104-107

90. Zivana H., Maric L., Grado3ov4 1., Svejkoska
K., Hubena S., Zivnj/ P., 2012, The Effect of Mud-
Bath on Bone Status in Rats During Adjuvant
Subchronic Arthritis, Acta Medica 55: 133-137

91. Korkusuz F., Ozukul A., Burgu I, 1993,
Isolation and in vitro reproduction of periosteal
cells, Turk. J. Med. Res. 11(3): 107-111

92. Karagiille M.Z., Tiitiinci Z.N., Aslan O.,
Basak E., Mutlu A., 1996, Effects of thermal
sulphur bath cure on adjuvant arthritic rats, Phys.
Rehab. Kur. Med. 6: 53-57

93. Min G., Kim JW., Lee B-H., 2012, The
refractive index measurement technique based on
the defocus correction method in full-field optical
coherence tomography, Proc.of SPIE 8428:
84281M

94. Hatai S., 1918, The Refractive Index of the
Blood Serum of the Albino Rat at Defferent Ages,
The Journal of Biological Chemistr 35(3): 527-552

95. Wang Z., Tangella K., Balla A., Popescu G.,
2011, Tissue refractive index as marker of disease,
Journal of Biomedical Optics 16(11): 116017

96. Men L., Lu P., Chen Q., 2008, High-resolution
reflectometer for monitoring of biological samples,
Proc. of SPIE 7099: 70990B



Balneo Research Journal

DOI: http://dx.doi.org/10.12680/balneo.2014.1066

Vol.5, No.2, May 2014

97. Garzén J., Gharbi T., Meneses J., 2008,
Determination of the Refractive Index and
Thickeness in Tissue by Chromatic Confocal
Microscopy, Revista Colombiana de Fisica 40(1):
140-142

98. Ding H., Lu J.Q., Wooden W.A., Kragel P.J.,
Hu X-H., 2006, Refractive indices of human skin
tissues at eight wavelengths and estimated
dispersion relations between 300 and 1600 nm,
Phys. Med. Biol. 51: 1479-1489

99. Rappaz B., Marquet P., Cuche E., Emery Y.,
Depeursinge  C.,  Magistretti  PJ., 2005,
Measurement of the integral refractive index and
dynamic cell morphometry of living cells with
digital holographic microscopy, Optics Express
13(23): 9361-9373

100.Rappaz B., Charriere F., Depeursinge C.,
Magistretti P.J., Marquet P., 2008, Simultaneous
cell ~morphometry and  refractive  index
measurement ~ with  dual-wavelength  digital
holographic  microscopy and  dye-enhanced
dispersion of perfusion medium, Optics Letters
33(7): 744-746

101.Liang X.J., Liu A.Q., Zhang Z.M., Yap P.H,,
Ayi T.C., Yoon H.S., 2005, Determination of
Refractive Index for Single Living Cell Using
Integrated Biochip, SENSOR 1497421(2): 1712-
1715

102.Yu L., Wang S., Kogure Y., Yamamoto S.,
Noguchi K., Dai Y., 2013, Modulation of TRP
channels by resveratrol and other stilbenoids,
Molecular Pain 9: 3

103.Jafari M., Long A.D., Mueller L.D., Rose
M.R., 2006, The Pharmacology of Ageing in
Drosophila, Current Drug Targets 7(11): 1479-1483
104.Jafari M., Rose M.R., 2006, Rules for the use
of model organisms in antiageing pharmacology,
Ageing Cell 5(1): 17-22

105.McLean A.J., Le Counter D., 2004, Ageing
Biology and Geriatric Clinical Pharmacology,
Pharmacolo. Rev. 56: 163-184

106.Divi S.M., Bellamkonda R., Dasireddy S.K.,
2012, Evaluation of antidiabetic and
antihyperlipedemic potential of aqueous extract of
Moringa olifera in fructose fed insulin resistant and
stz induced diabetic Wistar rats: A comparative
study, Asian J. Pharm. Clin. Res. 5(1): 67-72
107.Leve S.T., Banga H., Shankar P., Dixit R.K,,
2013, An experimental study of a novel
combination of a herbal drug with an allopathic
drug to evaluate the antihyperglycemic effect of
irbesatan plus curcumin and comparison with
glibenclamide, Int. J. Basic Clin. Pharmacol. 2(2):
182-186

108.Sahna E., Olmez E., Acet A., 2002, Effects of
physiological and pharmacological concentrations
of melatonin on ischemia-reperfusion arrhythmias
in rats: can the incinence of sudden cardiac death be
reduced?, J. Pineal Res. 32: 194-198

109.Namita P., Mukesh R., Tirath K., 2012,
Evaluation of anti-inflammatory potential of
Kigelia pinnata leaf extract in Wistar rats, Asian J.
Pharm. Clin. Res. 5(1): 95-97

110.Cambria R.P.B., Vannucchi H., De-Oliveira
L.M., 1997, Food intake and weight of lactating rats
maintained on different protein-calorie diets, and
pup growth, Braz. J. Med. Biol. Res. 30(8): 985-
988

111.Mahdavi M.R.V., Roghani M., Khalili M.,
Dalir R., 2009, The effect of food restriction on
learning and memory of male Wistar rats: A
behavioral  analysis, Basic ~and  Clinical
Neuroscience 1(2): 20-23

112.De Meneses J.A., Lopes C.AJ., Velarde
L.G.C, Boaventura G.T., 2011, Behavioral analysis
of Wistar rats fed with a flaxseed based diet added
to an environmental enrichment, Nutr. Hosp. 26(4):
716-721

113.Martinez C., Gonzalez E., Garcia R.S., Salas
G., Constantino-Casas F., Macias L., Gracia I.,
Tovar C., Duran-de-Bazua C., 2010, Effects on
Body Mass of Laboratory Rats after Ingestion of
Drinking Water with Sucrose, Fructose, Aspartame,
and Sucralose Additives, The Open Obesity Journal
2:116-124

114.Moura L.P., Figueredo G.A., Bertolini N.O.,
Ceccato M., Pereira J.R., Sponton A.C.S., De Mello
M.AR., 2012, Dietary restriction, caloric value and
the accumulation of hepatic fat, Lipids in Health
and Disease 11:2

115.Deng X., Cheng J., Zhang Y., Li N., Chen L.,
2010, Effects of caloric restriction on SIRT1
expression and apoptosis of islet beta cell in type 2
diabetic rats, Acta Diabetol. 47(1): 177-185
116.McCarthy K., DeVellis J., 1980, Preparation of
separate astroglial and oligodendroglial cell
cultures from rat cerebral tissue, J. Cell Biol. 85:
890-902

117.0'Connell T.D., Berry J.E., Jarvis AK,
Somerman M.J., Simpson R.U., 1997, 1,25-
Dihydroxyvitamin Dj regulation of cardiac myocyte
proliferation and hypertrophy, Am. J. Physiol. 272
(Heart Circ.Physiol. 41):H1751-1758

118.Blondel B., Roijen I., Cheneval J.P., 1971,
Heart cells in culture: a simple method for
increasing the population of myoblasts, Experientia
27:356-358

119.Gojny P., 2005, Method for producing a
cosmetically applicable marine mud extract, EP
1244425 B1

120.Belipanni G., 2010, Topical formulation for the
treatment of cellulite, EP 2197414 A1

121.Zeev M. et al, 2003, Cream composition
comprising Dead Sea Mud, US 6582709 B1
122.Kaessmann H-J., 2005, Method for the
production of a mud suspension for bandage tissue,
US 20050159059 A1

123.Flusser D., Abu-Shakra M., Friger M., Codish
S., Sukenik S., 2002, Therapy with mud compresses

77



Balneo Research Journal

DOI: http://dx.doi.org/10.12680/balneo.2014.1066

Vol.5, No.2, May 2014

for knee osteoarthritis: comparison of natural mud
preparations with mineral-depleted mud, J Clin
Rheumatol. 8(4):197-203.

124.Wollina U., 2009, Peat: a natural source for
dermatocosmetics and dermatotherapeutics, J Cutan
Aesthet Surg. 2(1):17-20.

125.Sudrez M, Gonzdlez P, Dominguez R, Bravo
A, Melian C, Pérez M, Herrera I, Blanco D,
Hernandez R, Fagundo JR, 2011, Identification of
organic compounds in San Diego de los Baiios
Peloid (Pinar del Rio, Cuba), J Altern Complement
Med. 17(2):155-65.

126.Grinhut T., Hadar Y., Chen Y., 2007,
Degradation and transformation of humic
substances by saprotrophic fungi: processes and
mechanisms, Fungi. Biol. Rev. 21: 179-89.
127.Chilom G, Bruns AS, Rice JA, 2009,
Aggregation of humic acid in solution:
Contributions of different fractions, Org Geochem.
40: 455-60.

128.PAUL E.A. (ED.), 2007, SoiL MICROBIOLOGY,
EcoLoGY, AND BIOCHEMISTRY.3RD EDITION.
ELSEVIER ACADEMIC PRESS, P. 532

129.Hur _J., Lee B.M., 2011, COMPARING THE
HETEROGENEITY OF COPPER-BINDING
CHARACTERISTICS FOR TWO DIFFERENT-SIZED SOIL
HUMIC ACID FRACTIONS USING FLUORESCENCE
QUENCHING COMBINED WITH 2D-COS.,
ScientificWorldJournal. 1(11):1865-76

130.Yan M., Dryer D., Korshin G.V., Benedetti
ML.E., 2013, In situ study of binding of copper by
fulvic acid: comparison of differential absorbance
data and model predictions, Water Res.
1;47(2):588-96.

131.Cao_ Y., Conklin M., Betterton E., 1995,
Competitive complexation of trace metals with
dissolved humic acid, Environ Health Perspect. 103
Suppl 1:29-32.

132.Banaszkiewicz W., Drobnik M., 1994, The
influence of natural peat and isolated humic acid
solution on certain indices of metabolism and of
acid-base equilibrium in experimental animals,
Rocz Panstw Zakl Hig 45:353-60.

133.Lopez M.J., Vargas-Garcia M.C., Sudrez-
Estrella F., Moreno J., 2006, Biodelignification and
humification of horticultural plant residues by
fungi, Int. Biodet. Biodegrad. 57: 24-30.

134.Badis A., Ferradji F.Z., Boucherit A., Fodil D.,
Boutoumi H., 2009, Characterization and
biodegradation of soil humic acids and preliminary
identification of decolorizing actinomycetes at
Mitidja plain soils (Algeria), Afr. J. Microbiol. Res.
3(13): 997-1007.

135.Piccolo A., 2002, The supramolecular structure
of humic substances. A novel understanding of
humus chemistry and implications in soil science,
Adv. Agron. 75 :57- 134.

136.Patti A F, Clarke M, Scott J L., 2010, Ionic
Liquid Extractions of Soil Organic Matter. 19th
World Congress of Soil Science, Soil Solutions for

78

a Changing World 1 — 6 August, Brisbane,
Australia. Published on DVD.

137.Yamada P, Isoda H, Han JK, Talorete TP, Abe
Y., 2007, Inhibitory effect of fulvic acid extracted
from Canadian sphagnum peat on chemical
mediator release by RBL-2H3 and KUS812 cells,
Biosci Biotechnol Biochem. 71(5):1294-305.
138.Motojima H, O Villareal M, Han J, Isoda H.,
2011, Microarray analysis of immediate-type
allergy in KU812 cells in response to fulvic acid,
Cytotechnology 63(2):181-90.

139.Tachibana Y, Hiribe S, Tawa R., 2004, Studies
of antioxidative activity of humic substances in peat
(1), Trace Nutrients Res 23:104-108.

140.Van Rensburg CEJ, van Straten A, Dekker J.,
2000, An in vitro investigation of the antimicrobial
activity of oxifulvic acid, J Antimicrob Chemother
46:853-854

141.Van Rensburg CEJ, Malfeld SCK, Dekker J.,
2001, Topical application of oxifulvic acid
suppresses the cutaneous immune response in mice,
Drug Dev Res. 53:29-32.

142.Kodama H; DENSO, 2007, Antitumor effect of
humus extract on murine transplantable L1210
leukemia, J Vet Med Sci. 69(10):1069-71.
143.Sherry L, Jose A, Murray C, Williams C, Jones
B, Millington O, Bagg J, Ramage G., 2012,
Carbohydrate Derived Fulvic Acid: An in vitro
Investigation of a Novel Membrane Active
Antiseptic Agent Against Candida albicans
Biofilms, Front Microbiol. 3:116.

144 Fujita K, Nagamine Y, Ping X, Taniguchi M.,
1999, Mode of action of anhydrofulvic acid against
Candida utilis ATCC 42402 under acidic condition,
J Antibiot (Tokyo). 52(7):628-34.

145.Gandy JJ, Snyman JR, van Rensburg CE.,
2011, Randomized, parallel-group, double-blind,
controlled study to evaluate the efficacy and safety
of carbohydrate-derived fulvic acid in topical
treatment of eczema, Clin Cosmet Investig
Dermatol. 4:145-8.

146.Ghosal S, Singh SK, Kumar,Y., 1988, Shilajit.
3. Antiulcerogenic of fulvic acids and 4-methoxy-6-
carbomethoxybiphenyl isolated from shilaji,
Phytotherapy Research ~ 2(4) : 187-191.
147.Carrasco-Gallardo C, Guzmin L., Maccioni
RB., 2012, Shilajit: a natural phytocomplex with
potential procognitive activity, Int J Alzheimers
Dis. 2012:674142.

148.Gandy JJ, Meeding JP, Snyman JR, van
Rensburg CE., 2012, Phase 1 clinical study of the
acute and subacute safety and proof-of-concept
efficacy of carbohydrate-derived fulvic acid, Clin
Pharmacol. 4:7-11.
149.http://www.humicsubstances.org/

150.Swift R S, 1996, Methods of Soil Analysis Part
3: Chemical Methods, ed. D. L. Sparks, A. L. Page,
P. A. Helmke, R. H. Loeppert, P. N. Soltanpour, M.
A. Tabatabai, C. T. Johnson, and M. E. Summer,
Soil Science Society of America, Madison, 1018.




Balneo Research Journal

DOI: http://dx.doi.org/10.12680/balneo.2014.1066

Vol.5, No.2, May 2014

151.Peuravuori J, Ingman P, Pihlaja K, Koivikko
R., 2001, Comparisons of sorption of aquatic humic
matter by DAX-8 and XAD-8 resins from solid-
state (13)C NMR spectroscopy's point of
view.,Talanta. 55(4):733-42.

152.Peuravuori J, Monteiro A, Eglite L, Pihlaja K.,
2005, Comparative study for separation of aquatic
humic-type organic constituents by DAX-8, PVP
and DEAE sorbing solids and tangential
ultrafiltration: ~ elemental  composition,  size-
exclusion chromatography, UV-vis and FT-IR,
Talanta. 65(2):408-22.

153.Fukushima M, Kikuchi A, Tatsumi K, Tanaka
F., 2006, Separation of fulvic acid from soil
extracts based on ion-pair formation with a cationic
surfactant, Anal Sci. 22(2):229-33.

154.Bull 1.D, Van Bergen P.F, Nott C.J, Poulton
P.R, Evershed R.P., 2000, Organic geochemical
studies of soils from the Rothamsted classical
experiments-V. The fate of lipids in different long-
term experiments, Org Geochem. 31: 389-408.
155.Jandl G., Schulten H-R., Leinweber P.,2002,
Quantification of long-chain fatty acids in dissolved
organic matter and soils, J. Plant Nutr. Soil Sci.
165:133-139.

156.Drori Y., Lam B., Simpson A., Aizenshtat Z.,
Chefetz B., 2006, The role of lipids on sorption
characteristics of freshwater- and wastewater-
irrigated soils, J Environ Qual. 35(6):2154-61.
157.De Assis C.P., Gonzalez-Vila F.J, Jucksch I.,
Gonzalez-Pérez J. A., Neves J.C.L, Lani J.L,
Mendonga E.S., 2011, Lipid abundance and
composition of a humic Oxisol as a function of land
use, Sci. Agric. (Piracicaba, Braz.) 68(2): 230-236.
158.Bligh E.G, Dyer W.J., 1959, A rapid method of
total lipid extraction and purification, Can J
Biochem Physiol. 37(8):911-7.

159.Makoi J.H. JR, Ndakidemi P.A., 2008,
Selected soil enzymes: Examples of their potential
roles in the ecosystem, Afr J Biotechnol 7(3): 181-
191.

160.Alef K., Nannipieri P., 1995, Methods in
applied soil microbiology and biochemistry,
Academic Press p. 576

161.Serkiz S.M., Perdue E.M., 1990, Isolation of
dissolved organic matter from Suwannee River
using reverse osmosis, Water Res. 24: 911 - 916.
162.Sun L., Perdue E.M., McCarthy J.F., 1995,
Using reverse osmosis to obtain organic matter
from surface and ground waters, Water Res. 29:
1471-1477.

163.Beck Th.,, 1971, Die Messung der
Katalaseaktivitat von Boden. Z Pflanzenernahr
Bodenkd, 130: 68-81

164.Browman M.G., Tabatabai M.A., 1978,
Phosphodiesterase activity of soils, Soil Sci Soc
Am J 42: 284-290

165.Cooper A.B., Morgan HW., 1981, Improved
fluorometric method to assay for soil lipase activity,
Soil Biol Biochem 13: 307-311

166.Eivazi F., Tabatabai M.A., 1988, Glucosidases
and galactosidases in soils, Soil Bioi Biochem 20:
601-606

167.Eivazi F., Tabatabai M.A., 1977, Phosphatases
in soils, Soil Biol Biochem 9: 167-172.

168.Ladd J.N., Butler J.H.A., 1972, Short-term
assays of soil proteolytic enzyme activities using
proteins and dipeptide derivatives as substrates,
Soil Biol Biochem 4: 19-30.

169.Witko-Sarsat V., Friedlander M., Capeiller-
Blandin C., 1996, AOPP as a novel marker of
oxidative stress in uremia, Kidney Int., 49: 1304—
1313

170.Witko-Sarsat V., Friedlander M., Capeillere-
Blandin C., Nguyen-Khoa T., Nguyen A.T.,
Zingraff J., Jungers P., Descamps-Latscha B., 1998,
Advanced oxidation protein products as novel
mediator of inflammation and monocyte activation
in chronic renal failure, J. Immunol. 161: 2524-
2532

171.Barry H., Chirico S., 1993, Lipid peroxidation:
its mechanism, measurement, and significance, J
Cnutr. 57(suppl):7 15S-25S

172.Yamamoto T., Hsu S., Lewis J., Wataha J.,
Dickinson D., Singh B., Bollag W., Lockwood P.,
Ueta E., Osaki T., Schuster G., 2003, Green tea
polyphenol causes differential oxidative
environments in tumor versus normal epithelial
cells, Journal of Pharmacology and experimental
therapeutics 307: 230-236

173.Mosmann T., 1983, Rapid colorimetric assay
for cellular growth and survival:application to
proliferation and cytotoxic assays, J. Immunol.
Meth. 65: 55-63

174.Lowry O.H., Rosebrough N.., Farr AL,
Randall R.J., 1951, Protein measurement with the
Folin phenol reagent, J. Biol. Chem. 193: 265-275
175.Akerboom T.P., Sies H., 1981, Assay of
glutathione, glutathione disulfide, and glutathione
mixed disulfides in biological samples, Methods
Enzymol. 77: 373-382

176.Paoletti F., Aldinucci D., Mocali A., Caparrini
A., 1986, A sensitive apectrophotometric method
for the determination of superoxide dismutase
activity in tissue extracts, Anal. Biochem, 154:
536-541

177.Beer RF., Sizer W., 1952, A
spectrophotometric method for measuring the
breakdown of hyrogen peroxide by catalase, J. Riol.
Chem. 195: 133-140

178.Re R., Pellegrini N., Proteggente A., Pannala
A., Yang M., Rice-Evans C., 1999, Antioxidant
activity applying an improved ABTS radical cation
decolorization assay, Free Radic. Biol. Med. 26:
1231-1237

179.Himmelfarb J., McMonagle E., McMenamin,
2000, Plasma protein thiol oxidation and carbonyl
formation in chronic renal failure, Kidney Int. 58:
2571-2578

79



Balneo Research Journal

DOI: http://dx.doi.org/10.12680/balneo.2014.1066

Vol.5, No.2, May 2014

180.Nourooz-Zadeh J., Tajaddini-Sarmadi J., Wolff
S.P., 1994, Measurement of plasma hydroperoxide
concentration by ferrous oxidation-xylenol orange
assay in conjunction with triphenylphosphine, Anal.
Biochem. 220: 403-409

181.Charlton-Menys V., Liu Y., Durrington P.N.,
2006, Semiautomated method for determination of
serum paraoxonase activity using paraoxon as a
substrate, Clin. Chem. 52: 453-457

182.Browne R.W., Koury S.T., Marion S., Wilding
G., Muti P., Trevisan M., 2007, Accuracy and
biological variation of human serum paraoxonase I
activity and polymorphism (QI92R) by kinetic
enzyme assay, Clin. Chem. 53: 310-317
183.Draganov D.I., Stetson P.L., Watson C.E.,
Billecke S.S., La Du B.N., 2000, Rabbit serum
paraoxonase 3 (PON3) is a high density
lipoprotein-associated lactonase and protects low
density lipoprotein against oxidation, J. Biol. Chem.
275: 33435-33442

184.Aebi H., 1984, Catalase in vitro, Methods
Enzimol. 105: 121-126

185.Marklund S., Marklund G., 1974, Involvement
of the superoxide anion radical in the autoxidation
of pyrogallol and a convenient assay for superoxide
dismutase, Eur. J. Biochem. 47: 469-474
186.Carlberg 1., Mannervik B., 1985, Glutathione
reductase, Methods Enzymol. 113: 484-491
187.Brigelius-Flohe R., Wingler K., Muller C.,
2002, Estimation of individual types of glutathione
peroxidases, Methods Enzymol. 347: 101-113
188.Habig W.H., Pabst M.J., Jakoby W.B., 1974,
Glutathione S-transferase. The first enzymatic step
in mercapturic acid formation, J. Biol. Chem. 249:
7130-7139

189.Cascaval D., Oniscu C., Galaction A.IL., 2001,
Selective Separation of Amino Acids by Reactive
Extraction, Biochem Eng J. 7(3): 171-176
190.Blaga A.C., Galaction A.L., Cascaval D., 2008,
Separation of amino acids from their mixture by
facilitated pertraction with D2EHPA, Chem
Biochem Eng Q. 22(4): 439-446

191.Stoian Maria Georgeta, 2007, Amprenta
chimica a drogurilor — o provocare pentru chimistii
criminalisti Tn stabilirea retelelor de traficare si
distributie, IGPR Institutul de Criminalistica,
Simpozionul de Criminalisticd de la Cluj (16-17
mai 2007)

192.Ioanid N.I., 1965, Toxicologie, Editura
Didactica si Pedagogica, Bucuresti

193.Pietrzyk D.J., Frank C.W., 1989, Universitatea
din Iowa, Chimie Analitica, Editura Tehnica,
Bucuresti
194.http://www.ms.gov.ro/documente/Ghidul %20d
e%20preventie%20Anexa%208 8815 6786.pdf -
Ghidul european de preventie a bolilor
cardiovasculare in practica clinica

195.0vidiu  Bdjenaru, 2010, Actualitati in
diagnosticul §i tratamentul bolii Parkinson, Media
Med Publicis, ISBN 978-606-92489-1-1

80

196.Ciolpan Octavian, 2005, Monitoringul integrat
al sistemelor ecologice, Bucuresti, Eitura Ars
Docendi, ISBN 973-558-191-4

197.Health 2020 - A European policy framework
and strategy for the 21st century, WHO Regional
Office for Europe, World Health Organization
2013, ISBN: 978 92 890 0279 0

198.An EU framework for national Roma
integration strategies up to 2020. Brussels,
European Commission, 2011

199.
http://ec.europa.eu/justice/policies/discrimination/d
ocs/com 2011 173 en.pdf

200.The Roma in central and eastern Europe:
avoiding the dependency trap. Bratislava, United
Nations Development Programme, 2003

201.Health and the Roma community, analysis of
the situation in Europe. Madrid, Fundacio
Secretariado Gitano, 2009

202.Suresh Rattan, 2005, Applicable Strategies for
Healthy Aging, APBN 9(15): 700-701

203.Rahman H., Manjula K., Anoosha T.,
Nagaveni K., Eswaraiah C., Bardalai D., 2013, In-
vitro anti-oxidant activity of citrullus lanatus seed
extracts, Asian J.Pharm. Clin. Res. 6(3): 152-157
204.Esampally Sucharitha, Mamidala Estari, 2013,
Evaluation of antidiabetic activity of medicinal
plant extracts used by tribal communities in rural
areas of Warangal district, Andhra Pradesh, India,
Biology and Medicine 5: 20-25

205.Carilho Torrao R.B.D., Dias I.LH.K., Bennett
S.J., Dunston C.R., Griffiths H.R., 2013, Healthy
ageing and depletion of intracellular glutathione
influences T cell membrane thioredoxin-1 levels
and cytokine secretion, Chemistry Central Journal
7:150

206.Al Jawfi Yaser et al., 2013, Chemical and
phytochemical analysis of some anti diabetic plants
in Yemen, Int. Res. J. Pharm. 4(9): 72-76

207.Shah N.Z., Muhammad N., Khan A.Z, Samie
M., Khan H., Azeem S., Uddin G., Rauf A., 2013,
Phytochemical Analysis and Antioxidant Studies of
Conyza bonarensis, Acad. J. Plant Sci. 6(3): 109-
112

208. Anjali Soni, Sheetal Sosa, 2013,
Phytochemical Analysis and Free Radical
Scavenging Potential of Herbal and Medicinal Plant
Extracts, Journal of Pharmacognosy and
Phytochemistry 2(4): 22-29

209.Mabel Parimala, Francis Gricilda Shoba, 2013,
Phytochemical analysis and in vitro antioxidant
acitivity of hydroalcoholic seed extract of
Nymphaea nouchali Burm. f., Asian Pac. J. Trop.
Biomed. 3(11): 887-895

210.Kale A., Gaikwad S., Mundhe K., Deshpande
N., Salvekar J., 2010, Quantification of phenolics
and flavonoids by spectrophotometer from - Juglans
regia, International Journal of Pharma and Bio
Sciences 1(3) Jul-Sep. 2010




Balneo Research Journal

DOI: http://dx.doi.org/10.12680/balneo.2014.1066

Vol.5, No.2, May 2014

211.Katalinic V. et al., 2006, Screening of 70
medicinal plant extracts for antioxidant capacity
and total phenols, Food Chemistry 94: 550-557
212. Hassan K. Obied, 2013, Biography of
biophenols: past, present and future, Functional
Foods in Health and Disease 3(6):230-241
213.Ergin V., Hariry R.E., Karasu C., 2013,
Carbonyl Stress in Aging Process: Role of Vitamins
and Phytochemicals as Redox Regulators, Aging
and Disease 4(5) : 276-294

214.M.G. Rana, R.V. Katbamna, A.A. Padhya,
A.D. Dudhrejiya, N.P. Jivani, N.R. Sheth, 2010, IN
VITRO antioxidant and free radical scavenging
studies of alcoholic extract of Medicago sativa L.,
ROM. J. BIOL. - PLANT BIOL. 55(1): 15-22
215.Jgrgensen K.M., Felberg H.S., Berge RK,,
Laegreid A., Johansen B., 2010, Platelet activating
factor stimulates arachidonic acid release in
differentiated keratinocytes via arachidonyl non-
selective phospholipase A2, Arch. Dermatol. Res.
302:221-227

216.0dubanjo V.O., Oboh G., Ibukun E.O., 2013,
Antioxidant and anticholinesterase activities of
aqueous extract of Uraria picta (Jacq.) DC, Afr. J.
Pharm. Pharmacol. 4(41): 2768-2773
217.Mukherjee K. et al, 2011, Bioactive
compounds from natural resources against skin
aging, Phytomedicine 19: 64— 73

218.McKay D.L., Chen C-Y.O., Saltzman E.,
Blumberg J., 2010, Hibiscus Sabdariffa L. Tea
(Tisane) Lowers Blood Pressure in Prehypertensive
and Mildly Hipertensive Adults, J. Nutr. 140(2):
298-303

219.Huwiler A. et al, 2012, The w3-
polyunsaturated fatty acid derivatives AVX001 and
AVX002 directly inhibit cytosolic phospholipase
A2 and suppress PGE2 formation mesangial cells,
British Journal of Pharmacology 167: 1691-1701
220.Charlebois D., 2007, Elderberry as a
Medicinal Plant, Issues in new crops and new uses,
284-292

221.Vladimir-Knezevi¢ S., Blazekovi¢ B., Bival
Stefan M., Babac M., 2012, Plant Polyphenols as
Antioxidants Influencing the Human Health,
Phytochemicals as Nutraceuticals - Global
Approaches to Their Role in Nutrition and Health
9:155-180

222.Devasagayam T.P.A., Tilak J.C., Boloor K.K.,
Sane K.S, Ghaskadbi S.S., Lele R.D., 2004, Free
Radicals and Antioxidants in Human Health:
Current Status and Future Prospects, JAPI 52: 794-
804

223.Anwer N., Waqar M.A., Igbal M., Mushtaq M.,
Sobia A., 2013, Phytochemical analysis, free
radical scavenging capacity and antimicrobial
properties of Impatiens bicolor plant, International
Food Research Journal 20(1): 99-103

224 Sommerfelt R.M., Feuerherm A.J., Jones K.,
Johansen B., 2013, Cytosolic Phospholipase A2
Regulates TNF-Induced Production of Joint

Destructive Effectors in Synoviocytes, PLOS ONE
8(12): e83555

225.1vaniSova E., Tokar M., Mocko K., Bojiianska
T., Marecek J., Mendelova A., 2013, Antioxidant
activity of selected plant products, Journal of
Microbiology, Biotechnology and Food Sciences
2(1): 1692-1703

226.Brattbakk H-R., Arbo I., Aagaard S., Lindseth
I., Hjelle de Soysa A.K., Langaas M., Kulseng B.,
Lindberg F., Johansen B., 2013, Balanced Caloric
Macronutrient Composition Downregulates
Immunological Gene Expression in Human Blood
Cells—Adipose Tissue Diverges, OMICS A
Journal of Integrative Biology 17(1): 41-52
227.Verma S., Mohanta T., Revathy T,
Suthindhiran K., Jayasri M.A., 2013,
Phytochemical and pharmacological evaluation of
selected plants, American Journal of Biochemistry
and Biotechnology 9(3): 291-299

228.Sukenik H., Buskila D., Neumann L., Kleiner-
Baumgarten A., Zimlichman S., Horowitz J., 1990,
Sulphur bath and mud pack treatment for
rheumatoid arthritis at the Dead Sea area, Annals of
the Rheumatic Diseases 49: 99-102

229.Librowski T., Moniczewski A., 2010, Strong
antioxidant activity of carane derivatives,
Pharmacological Reports 62: 178-184

230.Gadl J. et al., 2008, Balneotherapy in Elderly
Patients: Effect on Pain from Degenerative Knee
and Spine Conditions and on Quality of Life, IMAJ
10: 365-369

231.Gutenbrunner C., Bender T., Cantista P.,
Karagiille Z., 2010, A proposal for a worldwide
definition of health resort medicine, balneology,
medical hydrology and climatology, Int J
Biometeorol 54:495-507

81



