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1. INTRODUCTION
A
special
place
in
the
category
of
balneometeorological factors is occupied by the
natural air ionization.
The first observations on the existence of gaseous
ions in the air have been made since the earrly
twentieth century (German physicist- Landerburg
and French- Panthenier), and then repeated and
through after the 50 of various collective (including
French physicist J. Bricard, from University of
Paris). They highlighted the link between low ion
content in the air and atmosphere micropopulation
and the fact that the lack almost daily of a
minimum amount of a small negative ions of O2
from places of daily activities represent a case of
occurrence of unavoidable disturbance on health
status, often severe.
A large number of subsequent research have
confirmed the link between this electrical paramater
of air and a large biological effects manifested at
various stages in world living organization, from
cellular
level
to
the
body.
These influences are possible because living
organisms manifests itself
a very
large
number of phenomena such
as electricity, with essential biological
role (e.g,
biochemical reactions, transmembrane transport of t
he substance, the nervous impulse propagation and
others). However, based on these findings, it was
concluded that under the
artificially
ionized
atmosphere by
controlled exposure, can provide relatively easy con
ditions for
recovery of these
environmental
factors by induction a favorable
therapeutic
treatment on body . The ions influence start mainly
from alveloi and in a lesser extent from skin.
The
excess of
negative electric
charges carried by ions interact with both sensory
nerveendings in the alveoli, and a series of blood
components (RBC, some colloids), changing
directly their electrical properties and stability and i
ndirectly affecting other
properties
of various organic
structures through numerous biochemical
reactions that contribute to increased metabolism.
The studies and researches conducted till now
indicate the existence of numerous biological
effects. Although some investigation on the effects
of negative and positive air ionization have been
done during the years 1950-60 (F.Verzar, 1955;
A.P.Krueger, R.F Smith and Ing Gan Go, 1957;

A.P.Krueger,
R.F Smith, 1958, 1960; L.
L.Vassiliev , 1960; A. L. Tchijevski, 1963) this
problem is current because of the development of
different technologies which affect the environment
(Ardelean I., Barnea M., 1972, Enache L. ş coaut.,
1972 – 2005; Simionca Iu.M., Gorbenko P.P.,
Gorbenko V.P., 1994 - 1995);
The studies on the effect of negative and positive
air ionization on the nonspecific resistance of the
organism and immune status whose decrease may
cause various chronic infections with normal,
conditionally pathogenic microflora or latent
viruses (Pierson, 1993; Taylor et al., 1997) have an
special interest.
The action of the negative natural air ions on the
human and animal organism is a positive factor
(Boulatov, P. C., 1968 ; Jones D.P. and al., 1976;
Simionca Iu.M., Gorbenko P.P., Gorbenko V.P.,
1980; Botea Simona şi al., 2005; Enache Liviu,
Hoteteu M., Rogojan Rodica, Simionca Iu. şi al. ,
2005; Georgescu Ileana, Enache Liviu, Simionca
Iu. şi al., 2005; Tarniţă Georgeta şi al., 2005 ).
Experimentally was found that in cases with
insufficient negative air ions in the body of
laboratory animal the pathogens persist in different
cavities of organs, as a result of disruption of the
phagocytosis process (Tchijevski A. L., 1963 ).
It is known that natural negative air ionization
does’t have high values, with variations of about
200 to 15,000 particles / cm ³.
The emergence of opportunities to use artificial air
ionization in research and practical allowed
developing and launching further studies, including
microbiology, infectious-inflammatory process, but
also immunology studies, although it should be
mentioned that immune investigations were often
humoral and from the cellular spectrum –some on
the phagocytosis process on the immune status of
animals and humans was rare (Kornblueh, I.
H.,1973; Laza, V.,1996 ).
From the point of negative air ionizatin, effects on
microorganisms and inflammatory process the
studies of AP. Krueger and collaborators have a
particularly interest (1957- 1985), Marin et al.,
1989)
Are described some investigation about the
beneficial effect of negative air ionization on the
inflamed experimentally induced injuries for dogs
and cats (А.К.Guman şi Z.P. Tsapotsnikova,1959),
as well as chronic injuries of humans (Minehart J.
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R. and al., 1961; F.G.Portnov and al.,1971; Makela
Paavo and al., 1979).
Some studies was dedicated to the desensitizing
effect of body under the action of negative air ions
(Boulatov, P. C., 1968).
In Antarctica was found a positive effect of
negative air ionization on the cellular immune
system ( Williams, D.L., Climie, A., Muller, H.K.
and Lugg, D.J. 1986). The negative air ionization is
one of the components of the therapeutic
mechanism of caves and salt mines microclimate
(Simionca Iu.and al., 1997, 1999, 2005; Enache
Liviu, Filipescu C., Simionca Iu. (Ghe.) şi al.,
2005).
Positive air ions cause depression, insomnia,
headaches, rashes, acute asthma attacks, affects the
normal activity of the thyroid glands (Gualtierotti,
1968), an opposite effect of negative air ions
(Livanova et al., 1999).
2. MATERIALS AND METHODS USED FOR
THE STUDY .
To achieve the objectives of study were selected a
total of 47 laboratory white line Wistar rats (Wistar
Rats - WR), male, divided into three series:
- Serie I included 3 homogeneous lots, as follows:
Lot 2 - composed of seven such animals without
injury, uninfected and subjected to negative air
ionization of about 15,000 particles / cm ³
concentration; lot 5 - of 9 animals with injuries of
skin surface to which equal to 3.0 cm ² infected
with Staphylococcus aureus, unionized, Lot 6 -of 9
animals with injuries of 3.75 cm ² infected with
that micoorganisms ;
- serie II – 3 homogeneous lots: lot 1 – animals
without injury, uninfected and without ionization (7
animals); lot 3 – animals without injury, uninfected
and subjected to negative air ionisation of about
230.000 particles / cm³ concentration (7 animals) ;
lot 7- animals without injury of 16,3 cm², infected
with that microorganism and subjected to negative
air ionization of about 230.000 particles / cm³
concentration (9 animals) ; lot 9 – animals with
injury of 16,3 cm², infected and unionized
(7animals); lot 10 – animals with injury of 20,1
cm², infected, unionized, investigated after 10 days
from infection and the development of
inflammatory skin infectious process (7 animals) ;
- serie III - with 2 homogeneous lots: lot 4 –
animals with injury of 13,6 cm², uninfected,
subjected to positive air ionization of about 230.000
particles / cm³ (7 animale) ; lot 8 – animals with
injury of 13,6 cm², infected, subjected to the same
Table 1. Lots of WR white rats subjected study
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concentration and polarity of air ionization (9
animals).
The animals were anesthetized with pentobarbital at
a concentration of 12 mg / ml heparin solution and
then on the back of them were caused a injury by
scraping who was infected with a pure culture of
Staphyilococcus aureus of 109 / ml etiologic
concentration, thus was induced the infectious skin
inflammation process (PII).
From the 2nd day after the start of inflammation
process of series I and day 4 respectively for series
II, lots were subjected to ions for 4 hours / day for
three weeks , animals were kept under standard
conditions of biobase.
Table 1 presents: the subject WR lots of the study,
the polarity and concentration of artificial air ions
generated for application to laboratory animals in
the experiment, the average area of skin injury and
the
observations
on
inflammation
with
conditionally pathogenic microorganisms Staphylococccus aureus .
Air ionization of skin area with or without PII was
performed using an ion generator for generating
possibilities 15000-230000 negative ion / positive /
cm ³
Were performed these tests on the laboratory
animals (WR):
1.
The
process
of
phagocytosis
of
polymorphonuclear granulocytes (PMN).
a. Phagocytic activity against Staph. aureus /
number of phagocytic cells (% and NX10 * 9 / l
blood);
b. Number of phagocytized microbial cells
(Staph.aureus);
c. Killing Effect / Number of microbial cells in
decay phasefrom phagocit cytoplasm (%).
For performing phagocytosis test was used pure
PMN granulocyte cells suspension, obtained by
sedimentation forced method in ficoll- omnipac
gradient with density 1077; pure culture of Staph.
aureus was standardized after concentration.
Phagocytosis test was performed according to the
EAKost methodology (1975), with methodical
recommendations proposed by S. Wood, A. White
(1978),
EFCernuşenko et al. (1981, 1986), Gabay JE.
(1988) and A. Olinescu Angela Dolganiuc (2001).
Bades with the test preparations were stained after
Giemsa method, and read by photon microscope
immersion microscopy.
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S2L1
S1L2
S2L3
S1L5

Without ionization
Negative
Negative
Without ionization

Particulesions
concentrati
on
0
15.000
230.000
0

S2L9

Without ionization

0

16.3

S2L10

Without ionization

0

20.1

Infected with Staph.
aureus,
Infected with Staph.
aureus;investigated after 10
days

S1L6

Negative

15.000

3.75

Infected with Staph. aureus

S2L7

Negative

230.000

16.3

Infected with Staph. aureus

S3L4
S3L8

Positive
Positive

230.000
13.6
uninfected
230.000
13.6
Infected with Staph. aureus
concentration and T lymphocytes - cytotoxic and
NX10% 9 / l blood), using the methodology of the
test micromethod recommended by Iu.Simionka
(1985, 1989) and E.F. Cernuşenko. (1988) and A.
Olinescu Angela Dolganiuc (2001). Reading the
results was performed by photon microscopy after
Giemsa stained blade taking into account the
methodological recommendations J. Evans et al
(1975).
5. The test of lymphocytes blast transformation
(TTLB) in phytohaemagglutinin activation. The
test was performed according to classical
methodologies (by F. Bach, K. Hirschorn, 1963),
adapted for working with pure cultures of
lymphocytes (after Iu.Simionca, 1985, 1989) and
morphological
evaluation
of
activated
lymphocytes and transformed into blasts, the
blades was read by photon microscope.

Name Lot
WR

Marking
lots

Ionization type

Evaluation of oxygen-dependent bactericidal
function of PMN granulocytes (oxidative
metabolism of phagocytes) – by NBT test (Blaunitroso-tetrazolium test) which is based on the
Blau-tetrazolium reduction of substance in the cells
by the action of insoluble formasan NADF oxidase.
NBT test was performed according to method B.
Park
et
al.,
(1968)
and
methodical
recommendations of E.F. Cernuşenko. (1988). The
result was read by photon microscopy with
immersion and presented by the number of
granulocytic cells formasan positive PMN (% and
NX10 * 9 / l blood).
3. For immunological tests on populations and
subpopulations of lymphocytes, including pure
were obtained lymphocyte suspension cells using
the centrifuge technique and methodology of
heparinized blood in Ficoll gradient (Feinchemie
Approach, Austria) and Omnipac (Maging
Nicomedia, Norway) d. 1077 by the method C.
Hartman et al. (1971), C.C. Patric, CDGrabar
and CBLoadholt (1976) and methodological
recommendations of E.F. Cernuşenko et al.
(1988) and A. Olinescu Angela Dolganiuc (2001),
C. Bar. (2002).
4. The assessment test cells of T lymphocytes from
Wistar rats was performed after the methodological
of M. Jondal, G. Klein (1973) and J. Bach et al.
(1974) by test E-Rosette forming cells - E-RFC
(rosette-forming lymphocyte cells with sheep
erythrocytes - "E-CLFR" - the classic test for
assessing
the
T-cell)
E-test
CLFR, 29 C and (concentration of lymphocytes T
29 C º - T-helpers,% and NX10 * 9 / l blood) - cells
forming rosettes "high and low affinity “ (Helper
and suppressor), and test E-CLFR, 45 º C (45 C

WR with and
without injuries

Specific characterization of
WR lots

Without injury
Without injury
Without injury
3. 0

Control lot
Uninfected
Uninfected
Infected with Staph. aureus

3. RESULTS
The figures below (figures 1-5) present the results
of evaluation of antibiotic resistance factors on the
animal organism (test neutrophil phagocytosis of
polymorphonuclear neutrophils and neutrophil
formasan tests for positive / nitroso-blautetrazolium test).
It was noted that the action of negative air
ionization of 15,000 and 300,000 particles / cm ³ on
WR lots with injury and uninfected (lots S1L2,
S2L3) there were no significant changes in relative
concentration (%) of phagocytes.
With the development of inflammation in those
animals with infected injuries but unionized (lots
S2L9, S2L10) was found a tendency of decreasing
the relative number of phagocytic PMN and the
WR with uninfected and infected injuries but
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subject to positive air ionization of 230,000
particles / cm ³ (lots S3L4 and S3L8) - a substantial
decrease in relative number of phagocytic cells (P
<0.05).
From point of air ionization effect on phagocytic
activity is noted that on laboratory animals infected,
with injuries (area of 3.0 and 16.3 cm ²) but nonionized (lots S1L5, S2L9) was observed a trend of
increasing absolute number of phagocytic PMN;
analog – at animals without infection but subjected
to negative air ionization 15,000 particles / cm ³ (lot
S1L2).
Under the negative and positive air ionization of
230,000 particles / cm ³ concentration on without
injuries and uninfected animals and those with skin
injuries infected with Staph. aureus was found
significantly reduced values (lots S2L3 and S3L4)
or a downward trend of these values (lots S2L7 and
S3L8) of the absolute number of PMN phagocytic
cells.
Killing
Effect
values
of
phagocytized
microorganisms
(the
destruction
of
microorganisms) by PMN phagocytic cells (figure
15) were found maximum (in the control group
data) to the WR from the control lot (S2L1), to
those without injury but subject to negative air
ionization of 15,000 or 230,000 particles / cm ³
concentration (lots S1L2 and S2L3), with infected
injuries 3 days after infection and no ionization (lot
S1L5) or infected injuries and subjected negative
air ionization 15,000 particles / cm ³ (lot S1L6). Of
the experimental animals with infected injuries and
inflammatory developed process (after 10 days of
inflammation) (lot S2L10) and those with infected
and uninfected injuries subjected to negative air
ionization of about 230,000 particles / cm ³ (lot
S2L7) or with infected and uninfected injuries
subjected to positive air ionization of about 230,000
/ cm ³ concentration, were observed significantly
reduced values or a declining trend of Killing
Effect.
The evaluation of oxygen-dependent bactericidal
function of PMN granulocytes (oxidative
metabolism of phagocytes) investigated by NBT
test
(tetrazolium test-nitroso-Blau)
the
concentration of positive formasan cells from white
Wistar rats blood of different experimental groups
is shown in figures 4 and 5.
According to available data, the relative (%) and
absolute (NX10 * 9 / l) values of the PMN
formasan positive cells number from NBT test on
WR in the experiment varied depending on the
presence of inflammatory and infectious process
and on the air ionization applied value, but were
mostly high.
Significantly high values, both relative (%) and
absolute (NX10 * 9 / L) were found at WR from
group 3 with injuries of 3, 0 cm², infected but
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unionised (lot S1L5), with infected injuries of 16.3
cm ² and 20.1 cm ² (evaluated at 10 days after
infection) but unionized (S2L9 and S2L10 lots).we
also should note that on laboratory animals from
these groups with different surface injuries, infected
but unionized (S2L10, S2l9 and S1L5 lots) has
been found the highest concentration of positive
formasan PMN cells (P <0.05) .
Of experimental WR the presence of injuries with
different surface infected but subject to negative air
ionization of 15,000 or 300,000 particles / cm ³
(lots S1L6 and S2 L7) and those with infected
injuries subject to positive air ionization (S3L8)
was observed an improvement (only a slight
tendency to increase) of relative (%) and absolute
(NX10 * 9 / l) number of formasan positive PMN
cells compared with controls and significantly
lower compared to animals from lots with injury
and infection but unionized (S2L10 and S2L9 lots).
Similarly,
insignifiant
increased
were
concentrations values of formasan positive cells of
animals without injury and without infection,
subject to negative air ionization of 15,000 particles
/ cm ³ (lot S1L2); application of negative air
ionization of 230,000 particles / cm ³ was
mentioned by a substantial decrease of formasan
positive PMN cells in the blood (P <0.05).
Of experimental animals with uninflamed injuries
subject to positive air ionization of 230,000
particles / cm ³ (lot S3L4) were not observed
significant changes in the concentration of
formasan positive PMN cells and those with
inflamed injuries (lot S3L8) - was found a tendency
to increase both the relative (%) as well as the
absolutely (NX10 * 9 / l) number of formasan
positive cells in the blood.
To characterize the immune status has a particular
significance the assessment of relative (%) and
absolute (NX10 * 9 / l) concentration of
lymphocyte populations and subpopulations and
their activation properties (blast transformation)
under the action of mitogen.
It is noteworthy that on investigated WR were not
found
significant
variations
of
relative
concentration (%) of T-lymphocytes in the blood,
the existing deviations integrating in the standard
values of deviation.
Figure 6 presents the results of concentration T
lymphocytes evaluation (after test E-RFC/CLFR)
in absolute values (NX10 * 9 / L). It is of interest
the WR with skin inflamed injuries, without air
ionization (lot S2L9), has been a significant
increase of T-lymphocyte cells expressed in
absolute value (5.31 + / -0.62 x10 * 9 / L, P <0.05>
0.01), which may be due to the development of an
acute infectious-inflammatory process and the
immune response to infection
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Figure 1.
Concentraţia ( % ) de celule fagocitare PMN în sâmge la şobolanii albi Wistar din diferite
loturi sub acţiunea aeroionizării artificiale
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Figure 2.
Concentraţia de celule fagocitare (nx10*9/l) PMN în sânge al şobolanii albi Wistar din diferite
loturi sub acţiunea aeroionizării artificiale
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Figure 3.
Efectul Killing asupra celulelor microbiene ( % ) din fagocitele PMN sangvine la şobolanii albi
Wistar sub acţiunea aeroionizării artificiale
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Figure 4.
Concentraţia ( % ) de celule PMN formazan pozitive sangvine în testul NBT la şobolanii albi
Wistar din diferite loturi sub acţiunea aeroionizării artificiale
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Figure 5.
Concentraţia de celule (nx10*9/l) PMN formazan pozitive sangvine în testul NBT la şobolanii
albi Wistar din diferite loturi sub acţiunea aeroionizării artificiale
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Figure 6.
Concentraţia absolută (nx10*9/l sau nx10*6/ml)
de limfocite T (testul E-RFC) în sânge la şobolanii albi Wistar din diferite lotiri sub acţiunea
aeroionizării artificiale
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Of WR with no injuries and those with inflamed
injuries from lots subject to negative air ionization
of about 230,000 particles / cm ³ (lots S2L3 and
S2L7) and subject to the same maximal values of
positive ionization (lot S3L8) where observed some
trends of decreasing absolute concentrations of T
lymphocytes.
The analysis of data obtained showed that on the
animals from control and experimental lot results
were not found significant changes in their relative
concentration (%) of T-helper lymphocytes (ERFC/CLFR, 29 ° C), being observed some changes
of absolute concentrations (NX10 * 9 / L) of these
cells.
Figure 7 presents the T- helper lymphocytes
concentration of investigated WR.
Thus, a significant increase of the absolute number
of lymphocytes T-helper took place at WR with
inflamed skin injuries, unionised (lot S2L9); a
significant decrease - on animals subjected to
maximum positive air ionization of about 230,000
particles / cm ³ (lot S3L8 ) (P <0.05) and the
tendency of decreasing the absolute concentration
of these blood cells – of animals without injury and
those with inflamed injuries from lots subject to
negative air ionization of about 230,000 particles /
cm ³ (lots S2L3 and S2L7).
Figures 8 and 10 present the results of Tsuppressor lymphocytes concentrations in the blood
(T lymphocytes - T lymphocytes E-RFC/CLFR test
29 ° C) from experimental WR .
According to these data just for WR lots with
uninflamed injuries and subjected to positive air
ionization of about was found a tendency of
decreasing of relative concentration (%) of Tsuppressor lymphocytes. Of animals with or
without injuries, infected or uninfected, unionized
or subjected to negative air ionization of 15,000 or
230,000 / cm ³ were not mentioned significant
changes.
Of WR with skin inflamed injuries, unionized (lot
S2L9) was found an increasing trend of absolute
number (NX10 * 9 / l) of T-suppressor
lymphocytes, of animals subjected to maximum
positive air ionization of 230,000 particles / cm ³
(lot S3L8 ) - was found a significantl decrease (P>
0.05 <0.1) and of animals without injuries and with
inflamed injuries from lots subject to negative air
ionization of about 230,000 particles / cm ³ (lots
S2L3 and S2L7) – the tendency of decreasing the
absolute concentration of these blood cells.
Mathematical ratio (ratio index subpopulations cell)
"T-helper
lymphocytes
/
suppressor
Tlymphocytes" has changed slightly, suggesting a
prevalence of T-helper cell concentration on the
concentration of T-suppressor lymphocytes.
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Figures 11 and 12 present the lymphcytes T
cytotoxic
concentration
(T
lymphocyte
thermostable at 45 ºC degrees).
The preseted data indicate that under the positive
air ionization action of 230.000 particule / cm³, on
WR with uninfeted (lot S3L4) and infected (lot
S3L8) injuries there was a significant increase (P
<0.05> 0.01)of the relative number (%) of cytotoxic
lymphocyte cells (T lymphocytes thermostable at
45 ºC degrees). At WR with and without injuries
and infection subjected to negative air ionization of
15.000 or 230.000 particles/ cm³ concentrations of
cytotoxic T lymphocytes - were not significantly
different, these deviations are within standard
deviations.
Concentrations of T-cytotoxic lymphocyte cell
expressed in absolute values (NX10 * 9 / l) were
raised at WR with infected injuries without
ionization (lot S2L9) and those with infected
injuries subjected to positive air ionization of
230,000 particles / cm ³ (P> 0.05 <0.01); the trend
of decreasing of absolute number of these blood
cells was observed on animals without injuries and
uninfected, and those with infected injuries and
subject to negative air ionization of 230,000
particles / cm ³.
Concentrations of T-cytotoxic lymphocyte cell
expressed in absolute values (NX10 * 9 / l) were
high at WR with infected injuries unionized (lot
S2L9) and those with infected injuries subjected to
positive air ionization of 230,000 particles / cm ³
(P> 0.05 <0.01); the trend of decreasing the
absolute number of these blood cells was observed
on animals without injuries and uninfected, and
those with infected injuries subject to negative air
ionization 230,000 particles / cm ³.
The activation value of T-lymphocyte cells in vitro
under the action of a mitogen are the functional
property of these experimental WR lots. Figures 13
and 14 preseny the results of the lymphocyte
transformation test in blasts (TTLB) cells in vitro
activation
of
lymphocytes
with
phytohaemagglutinin.
From these data it was found that both the relative
(%) and the absolute (NX10 * 9 / L) concentration
values of lymphocytes transformer blast were
reduced in the blood of WR with infected injuries
subjected to negative air ionization of about
230,000 particles / cm ³ (lot S2L7) and those with
uninfected injury (lot S3L4) and those with infected
injury subjected to positive air ionization of about
230,000 particles / cm ³ (lot S3L8).
He was mentioned the tendency of decreasing
relative number (%) of transformer blast cells on
laboratory animals with infected injuries and
infectious-inflammatory process lasting 10 days (lot
S2L10) and absolute number (NX10 * 9 / L ) of
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(lot S2L9) number of transformer blast cell in blood
showed an increasing trend.

lymphoblasts from animals subjected to negative
air ionization of about 230,000 particles / cm ³.
It also noted that of animals with intact injuries (lot
S2L9) and inflammatory acute infectious process
Figure 7.

Concentraţia (nx10*9/l sau nx10*6/ml) de limfocite T-helperi (testul E-RFC, 29*C) în sânge la
şobolanii albi Wistar din diferite loturi sub acţiunea aeroionizării artificiale
2.50

2.00

1.50

1.00

0.50

0.00
Valori medii
Deviaţie standard

S2.L1.

S1.L2.

S2.L3.

S1.L5.

S2.L9.

S2.L10.

S1.L6.

S2.L7.

S3.L4.

1.63

1.68

1.16

1.70

2.08

1.64

1.38

1.28

0.96

S3.L8.

1.20

0.219

0.218

0.189

0.126

0.221

0.092

0.087

0.162

0.170

0.150

Figure 8.
Concentraţia ( % ) de limfocite T-supresori (testul E-RFC % - E-RFC 29*C %) în sânge la
şobolanii albi Wistar din diferite loturi sub acţiunea aeroionizării artificiale
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Concentraţia absolută (nx10*9/l sau nx10*6/ml) de limfocite T-supresori (testul E-RFC - E-RFC
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Figure 10.
Valoarea raportului subpopulaţiilor limfocitelor T-helperi / T-supresori (E-RFC 29*C / E-RFC E-RFC 29*C) în sânge la şobolanii albi Wistar din diferite loturi sub acţiunea aeroionizării
artificiale
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Figure 11.
Concentraţia ( % ) de limfocite T-termostabile (citotoxice) (testul E-RFC, 45*C) în sânge la
şobolanii albi Wistar din diferite loturi sub acţiunea aeroionizării artificiale
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Concentraţia absolută (nx10*9/l sau nx10*6/ml) a limfocitelor T-termostabile (citotoxice)
(testul E-RFC, 45*C) în sânge la şobolanii albi Wistar din diferite loturi sub acţiunea
aeroionizării artificiale
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Figure 13.
Concentraţia ( % ) de limfocite T blasttransformatoare (activate la contactul cu mitogenul
fitohemaglutinină) (testul de transformare blastică a limfocitelor sangvine in vitro) la
şobolanii albi Wistar sub acţiunea aeroionizăriii artificiale
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Concentraţia absolută (nx10*9/l sau nx10*6/ml) de limfocite T blasttransformatoare în sânge
(testul de transformare blastică a limfocitelor la contactul cu mitogenul hemaglutinină in
vitro) la şobolanii albi Wistar sub acţiunea aeroionizării artificiale
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4. DISCUSSION AND CONCLUSIONS
Analysis of the presented results highlights the
effect of negative values of air ionization of about
15,000 particles / cm ³ and 230 000 particles / cm ³
on nonspecific factors of body resistance of white
Wistar rats (without inflammatory infectious skin
process, induced experimentally on investigated
WR lots).
Of experimental WR subjected to negative air
ionization of 15,000 particles / cm ³ was observed a
stimulating tendecy of some components of the
phagocytosis process including a increase of the
absolute number of phagocytic PMN.
Under the action of negative air ionization of
230,000 particles / cm ³ concentration at WR were
found significantly decreased of the number values
of phagocytic PMN, which indicate
the
suppression effect of high air ions concentration. Is
interesting to note that both the action of
concentration of 15,000 particles / cm ³ and
230,000 particles /cm ³ at lots of animals without
infectious-inflammatory effect was observed high
value of Killing effect of phagocytic PMN on
phagocytized microorganisms. Under the action of
230,000/cm³
particles
concentration,
on
experimental laboratory animals was observed and
a substantial decrease in the number of positive
formasan PMN cells in the blood compared with
controls and other experimental lots. These data
indicate a stimulation of bactericidal effect of
phagocytes (phagocyte concentration is reduced)
and oxygen-dependent bactericidal function of
these.
Based on the analysis results we should note the
role of nonspecific factors of resistance against
infection in the acute infectious-inflammatory skin
process (over 3 days) and longer (after 10 days)
achieved experimentally on WR.
Thus, with the development of infectiousinflammatory process at WR with infected injuries
but unionized was observed the tendency of
decreasing relative number of phagocytic PMN
and an increase in absolute value which is due to
high concentration (NX10 * 9 / L) of leukocytes in
blood - response to infection and acute
inflammation.
Although the total (absolute) of phagocytes number
did’t decrease (has been found just the tendency to
decrease of relative value of these PMN cells as has
been noted) in the first three days on animals with
infected injuries and those with inflammatorydeveloped process, (after 10 days of infection) was
highlighted the decreasing and the trend of
decreasing of microorganisms phagocytized
number in cytoplasm of PMN phagocytosis, which
involves damage of microorganisms properties by
that phagocytic blood cells.
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It is significat that at 3 days after injuries infection
was found a Killing effect stimulation and after 10
days its reduction and a substantial increase of the
number of formasan positive cells (the NBT test),
which confirming the minimize of the "destruction"
effect
of phagocytized microorganisms with
extension of infectious-inflammatory process
The phagocytosis and nitroso-blau-tetrazolium
(NBT) tests analysis at experimental WR, indicates
the presence of laboratory experimental animals
with infected injuries and induced infectious
inflammatory skin process a nonspecific defense
response of body against infection during the acute
phase (3 days) and phagocytic properties and the
"destruction"
minimizing
of
phagocytized
microoorganism and oxygen-dependent bactericidal
function of PMN granulocytes, particularly during
the longer-lasting inflammatory process (after 10
days infection / inflammation of skin injuries).
Applying of negative air ionization of 15,000
particles / cm ³ concentration on laboratory animals
with skin injuries Staph.aureus infected didn’t
significantly changed the relative (%) and absolute
(NX10 * 9 / L) concentration of phagocytic PMN
cells and the number of phagocytized
microoorganisms has stimulated considerable
Killing effect of PMN phagocytic cells on
phagocytized microorganisms. Relative and
absolute number of PMN formasan positive cells
had a growth trend and is therefore slightly lower
their oxygen-dependent bactericidal function,
which may be due to the presence of injuries and
inflammatory infectious skin process
Under the negative air ionization of 230,000
particles / cm ³ concentration, on animals infected
with Staph. aureus were not found significant
changes in relative concentration (%) of phagocytic
PMN cells and was observed the trend of
decreasing of them absolute number (NX10 * 9 / L)
, reducing the Killing effect of phagocytes, and
tendency to increase of relative and absolute of
formasan positive PMN cells.
These results indicate the possibility of significant
damage (decrease) of the phagocytosis process on
WR infected and inflamed injuries subjected to
negative air ionization with very high
concentrations (about 230 000 particles / cm ³).
Of the experimental animals in presence of injuries
with different surface infected but subject to
negative air ionization of 15,000 or 300,000
particles / cm ³ (lots S1L6 and S2 L7) and those
with infected injuries subject to positive air
ionization (S3L8) was observed an improvement
trend (a slight tendency to increase) of the relative
(%) and absolute (NX10 * 9 / L) number for PMN
formasan positive cells compared with controls and
significantly lower compared with animals from
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lots with injury and infection but unionized (lots
S2L10 and S2L9).
Regarding to the positive air ionization action, it is
significant to note that under the action of
concentration of 230,000 particles / cm ³ at WR in
the experimental lots that was found a suppression
effect on the phagocytosis process, which was
manifested by decreasing the number of phagocytic
PMN cells in the blood of laboratory animals with
infected injuries, and significantly reduce of the
Killing effect. of laboratory animals with inflamed
injuries have mentioned the tdendency of
suppression oxygen-dependent bactericidal function
of PMN blood cells.
At WR investigated were not found significant
variations of (%) T lymphocytes (E-RFC-CLFR),
the lymphocyte subpopulations - T-helper
lymphocytes (E-RFC-CLFR 29 ° C), T-suppressor
lymphocytes (E-RFC - 29 ° C E-RFC) relative
concentration in the blood, existing deviations
integrates in the standard values. In the presence of
infectious-inflammatory process (the infected and
inflamed injuries) in the acute phase has been
mentioned a significant increase of T-lymphocyte
absolute number (NX10 * 9 / L), and of absolute
value of T-helper lymphocytes and the tendency to
increase the absolute number of T-suppressor
lymphocytes.
In WR blood without injuries inflamed subject to
negative air ionization about 230,000 particles / cm
³ was observed the trend of decreasing Tlymphocyte absolute concentration and of animals
without injuries and those with inflamed injuriesthe tendency of decreasing the concentration of
absolute T-helper and T-suppressor. Under the
positive air ionization of about 230,000 particles /
cm ³ - was observed the trend of decreasing the
absolute concentration of T-lymphocytes and a
significant decrease in the absolute number of Thelpers and T-suppressor.
Should be noted that the index report of cell
subpopulations "T-helper lymphocytes / suppressor
T-lymphocytes" wasn’t subjected to significant
changes, only a tendency to increase the value on
experimental animals subjected to positive air
ionization concentration of 230,000 / cm ³.
Of WR- with or without infected injuries subjected
to negative air ionization 15,000 or 230,000 / cm ³
particles the relative values of the concentration of
cytotoxic T-lymphocytes - (T lymphocytethermostat at 45 degrees C) weren’t significantly
changed. Under the positive air ionization action of
230,000 particles / cm ³ was reported a significant
increase of relative and absolute number of
cytotoxic lymphocyte cells, being observed the
tendency of decreasing the absolute number of
these blood cells on animals subjected to negative
air ionization of 230,000 particles / cm ³.
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It is noteworthy that some changes occurring as a
result of the activation blastogenesis-T lymphocytes
process in vitro. Thus, both the relative (%) and the
absolute (NX10 * 9 / L) concentrations values of
blast transformer lymphocytes were reduced at
animals with infected inuries subjected to negative
or positive air ionization of about 230,000 particles
/ cm ³. Reduction of the relative blast transformer
cells number has been mentioned at animals with
infected injuries and infectious-inflammatory
process lasting 10 days, those with injuries inectate
acute inflammatory and infectious process is
observing an increasing trend of the blast
transformer cells number in blood.
The results analysis allow to establish that both
tests characterizing some non-specific resistance
factors of the animal organism (phagocytosis, NBT
test) and those of the lymphocyte immune system
that characterizes the immune status were framed in
the ionization normal limits with concentrations of
about 15,000 particles / cm³ ot Wistar white rats.
Under the action of the same values of negative
ionization was found a stimulation of different
phases of phagocytosis both on animals without
skin injuries and those with infected injuries and
acute inflammatory-infectious process. So under
the action of higher concentrations than natural, it
was found that with faster regeneration of the
infected and inflamed skin area occurred
antibacterial mechanisms activation of blood cells neutrophils in the PMN phagocytosis (enhanced
Killing Effect) and NBT tests .
The results indicate the possibility of (decrease)
phagocytosis process damage at Wistar white rats
with infected and inflamed injuries subjected to
very high concentrations (negative and positive)
of negative air ionization (about 230 000 particles /
cm ³).
The T lymphoma system values weren’t
significantly changed by negative air ionization of
about 15,000 particles / cm ³, but on the animals
subjected to negative or positive air ionization of
about 230,000 particles / cm ³ concentration
appeared some drop in the concentration of T
lymphocytes and T-helpers subpopulations, and
decrease of the lymphocytes activation process
(blast transformation), suggesting the possibility of
suppression of some factors of the immune status to
positive and negative maximal concentrations of air
ionization.
Thus,
from
the
cellular
immunological
investigations on the T lymphocytes system have
found results that showing the presence of some
changes of the lymphoma immune system
parameters on experimental animals subjected to
negative and positive air ionization of 230,000
particles / cm ³concentration.
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The data are of interest both from practical and
basis for research and indicate the need for studies
development in this area.
*Results obtained in phase IV(Responsible– CPII
Dr.b. Simionca Iuri), Project Nr.466/2004 –
2007(Project Manager- Conf. Dr. fiz. Enache Liviu)
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