
Introductions

Large-scale research into the influence of air-ions (ion-
ized particles of air) has been conducted for several dozen
years. Detailed monographs have been published, which
contain lists of reference studies concerning exclusively
this topic and quote the results obtained by particular scien-
tists [1, 2]. Sadly, this issue still raises much controversy as
even the authors of the two mentioned monographs [1, 2]
admit that many of the experiments described therein were
conducted without observing basic scientific research crite-
ria. 

This was the case for different reasons. One of them
was the fact that the content of ionized particles in the air is
so small (a couple of hundred per 1 cm3 in natural back-

ground and a couple of million in 1 cm3 when strong elec-
tric ionizers are used, in comparison with the total of
2.6·1019 of all particles present in 1 cm3 air), that advanced
gauges assembled from high-class electronic components
are necessary for credible detection. Such equipment was
not available until the late 1970s. Therefore, research con-
ducted before that time cannot be considered reliable. 

Another problem is more complex. It results from the
fact that most scholars involved in the issue of the effect of
air-ions on people believe that these particles affect above
all the psychophysical features, which are usually verified
insufficiently or even not verified at all [1, 3-10].

In consequence to these two problems, many outcomes
of air-ion research often appeared to be contradictory,
which led many scientists to believe that ionized particles
do not affect living organisms at all and that the effects
observed during the air-ion exposure tests are triggered by
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Abstract

Men and women of different ages were submitted to the activity of negative or positive air-ions several

hours a day for from several to more than a dozen days. Shifts in their systolic/diastolic pressures and pulse

were determined in the course of these experiments. 

The tests have shown a statistically significant influence of the ionized particles, above all on blood pres-

sure. Exposing humans with proper circulatory indicators six hours a day for more than a dozen days to neg-

ative air-ions in concentrations of 10,000 ions/cm3 results in a 5% drop in systolic pressure and around 2%

drop in diastolic pressure, but has no influence on the pulse. This effect works until both pressures reach a sta-

ble level, which probably can be considered optimal for a given person. However, exposing people to positive

air-ions in concentrations of 25,000 ions/cm3 results in destabilization of the circulatory indicators.
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some different factor (e.g. that they are caused by the ozone
discharged by the electric ionizers [1, 2]).

In the course of our research, the mentioned problems
needed to be considered and the experiments had to be
devised in such way that the occurrence of possible biolog-
ical effects could be beyond doubt deemed air-ion-derived. 

These requirements were successfully met as the mea-
surements of air-ion parameters were taken with the use of
very sensitive gauges capable of recording ionized particles
from the level of 20 ions/cm3, built by the Institute of
Nuclear Physics in Krakow (IFJ). Also, the ionizers used
for the test (also built by IFJ) were of high stability.
Limiting the applied voltage to the level that allowed dis-
charging air-ions at the maximum concentration of 7.5 mil-
lion ions/cm3 guaranteed that no ozone would be discharged
in the process [11].

Our research into the effects of air-ions on living organ-
isms was preceded by a series of measurements of concen-
trations and mobility (μ) of these particles (μ defined as the
rate of the additional velocity component, independent of
the thermal velocities, reached by air-ions in the electrical
field to the intensity of this field) in a broadly defined
atmospheric background [12-15], and compartments of dif-
ferent kind [11, 16-18]. These tests were conducted, among
others, to check if the concentrations of the ionized particles
(n) in human environment may reach levels exceeding the
established standards. These standards, listed in Table 1
below, were first established in 1980 in the former USSR
(sanitation regulations No. 21-52-50) and were then intro-
duced in all former Comecon countries as Comecon stan-
dard no. 790-77; PN-80/Z-08052. Raising much controver-
sy these days [17], formally they are still in power (also
quoted in scientific works published beyond the borders of
the former Eastern Block). 

The standards listed in Table 1 refer exclusively to the
so-called small air-ions, as only these may induce signifi-
cant biological effects in living organisms according to the
currently acknowledged theorems. The criterion used to
differentiate ionized particles into small and big is related to
their mobility value (μ). The dividing border is established
quite freely, but most scholars assume that the mobility of
small air-ions is μ > 0.01 cm2/(V×s), and in case of the big
air-ions: μ < 0.01 cm2/(V×s) [1, 2, 8, 9, 19].

One of the conclusions of the research was that, extreme
cases aside, the density of air-ions does not exceed the bor-
der values listed in Table 1. Yet there are exceptions (an
observatory in the French Pyrenees [20], rooms housing
cobalt therapy units [18], vessel cabins [21]). However,
they are rare, which has led to the general conclusion result-
ing from the initial research into the air-ions parameters that

at the natural atmospheric background and also indoors
where artificial sources of air-ionization are not applied, the
concentrations of air-ions are within the framework speci-
fied by the standards in power.

However, the situation changes when ionizers are used.
Experiments we conducted proved that, e.g., exposing lym-
phocytes (in vitro) to the activity of air-ions of n± values
exceeding 80,000 ions/cm3, resulted in metaphase atrophy
[22]. Experiments on microorganisms, on the other hand,
showed that, depending on the concentrations, the effects of
air-ions may be of a different kind. For example, placing a
culture of Staphylococcus epidermidis in the air concentrat-
ed with air-ions of n¯ = 2 million ions/cm3 did not result in
any significant difference to the development of these bac-
teria compared to the reference culture placed in a neutral
environment. At n¯ = 4 million ions/cm3 the culture multi-
plied in volume several times. However, at n¯ = 7.5 million
ions/cm3 a reverse effect occurred – the bacteria diminished
in number several times in comparison to the reference cul-
ture [11].

Just as in the case of tests on natural atmosphere and air
ionization in experimental compartments, the tests on sim-
ple organisms (Candida albicans, Escherichia coli, and
Acanthamoeba castellanii were also tested) were of prelim-
inary character before starting research into the effects of
ionized air on people. In principle, they were conducted to
learn what air-ion concentration levels will trigger biologi-
cal effects in different organisms. These levels occurred to
be different depending on specific living structures, yet rel-
atively high – from one to several times higher than typical
of natural background. Additionally, the experiments
showed that the typically publicized theorems claiming that
negative air-ions have generally a positive effect on living
organisms while the positive air-ions have negative effects
are invalid – the tests on showed that the biological effects
additionally depend on the concentration of air-ions. 

The gathered data were used to design experiments on
people. Among others, research into the effects of positive
and negative air-ions on students performing physical exer-
cise was conducted. The conducted tests showed a high lev-
els of credibility (practically 100%) that positive air-ions
(with concentrations of 7.5 million ions/cm3) exposed to
men performing a 10-minutes exercise test, drastically
shorten the time of shift from aerobic to anaerobic metabo-
lism, and lower the oxygen consumption and carbon diox-
ide discharge. Similar effects, yet of lower intensity,
occurred in identical experiments when negative air-ions
were introduced to the respiratory system [23].

These experiments confirmed that accordingly high
concentrations of ionized particles are able to trigger spe-
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Table 1. The norms* of small air-ion concentrations (n).

Ionization level n¯ (1/cm3) n+ (1/cm3)

Minimal, required 600 400

Optimal 3,000-5,000 1,500-3,000

Maximum, admissible 50,000 50,000

*Standart Comecon No. 790-77; (PN-80/Z-08052).



cific physiological effects in people. However, a question
whether air ions of much lower concentrations can trigger
any biological effects in people when exposed for much
longer period has remained unanswered. 

To check if this is possible, it was decided to conduct a
series of experiments on people exposed to the atmosphere
concentrated with air-ions up to the level of several dozen
ions/cm3 for an extended period of time (at least 5 hours a
day for no less than 10 days). During that period, the peo-
ple subjected to the experiments were checked for their cir-
culatory indicators. 

There were several reasons for selecting circulatory
indicators as a reference to show the possible effect of air-
ions on people. One of them was that the measurements of
systolic pressure, diastolic pressure and pulse give much
more verifiable results than tests on changes of human psy-
cho-physical features [24]. Another reason for selecting
these indicators was that such experiments had been
already conducted by several scientists and gave contradic-
tory results. Therefore, there was a requirement to explain
why some of them claimed that positive air-ions increase
arterial pressure while others suggested the contrary – that
it is reduced by air-ions [2, 25, 26]. Offering an explanation
to this issue was also important as the contradictory mea-
surement results obtained in air-ions experiments are used
by some scientists who undermine the possibility that these
particles affect living organisms to offer theorems that
changes in the level of air ionization are not relevant to liv-
ing organisms, and in particular to people.

However, the choice of circulatory indicators for analy-
sis of the influence of air-ions on people was connected
with a specific problem – for many years nobody made any
attempt to resolve this issue, which makes it impossible to
compare the obtained results. This is most probably caused
by the arduousness of the task, and the time it takes to con-
duct the examinations. Generally speaking, however, the
influence of different factors on human blood pressure and
pulse has been extensively described in scientific literature.
This offered an opportunity to verify the obtained results
against possible interference which could affect the air-ion
experiments [27-29].

Material and Methods

Research into the changes of human circulatory indica-
tors encounter a fundamental hindrance, namely the fact
that human arterial pressure and pulse are affected by many
versatile factors, some of which would surely occur during
the research conducted over an extensive period of time and
would interfere with the analysis of the effects of one spe-
cific factor. This imposed introducing rigorous restrictions
that needed to be observed during the series of experiments.
These restrictions involved both the selection of persons to
be tested and their behavior during the tests.

In the preliminary phase of experiments on the effects
of ionized particles on circulatory indicators, around 50 per-
sons between 24-48 years old were submitted to the tests.
They all met the following criteria: 

– During the tests all of them were entirely healthy and had
never suffered from any circulation-connected ailments.

– They all were non-smokers for at least four years, none
of them was addicted to drugs or alcohol.

– All of them performed non-stressful schematic office
work in places free from nicotine smoke and excessive
noise.

– During their work, when they were not submitted to the
activity of air-ions and no other factors which might sig-
nificantly affect their arterial pressure, their circulatory
parameters changed in a minimal way. In practice, this
criterion was fulfilled by excluding persons who in the
preliminary phase of the experiments had irregular, per-
manently exceeding by more than 5% in a module
changes from the original levels of pressure without any
external factors which could justify such shifts. The sys-
tolic pressure was selected as a criterion because it
exhibits most regular changes.

– The time of their work was regulated (in hours: 7-8 to
15-16) with the condition that any possible absence
from the workplace where the ionizers were installed
did not exceed 1 hour.

– All of them started their work not being exceedingly
tired or stressed.

– At work, none of them drank caffeine-containing bev-
erages or used medication or any other substances that
might affect circulatory indicators.

– None of them used a computer in a permanent way.
Computer use, if it occurred, was occasional and did not
last longer than 0.5 hours a day.
If any of the listed conditions was not fulfilled, the test

results obtained on a given day were not taken into consid-
eration in further analysis.

The execution of the tests consisted of placing a set of
ionizers in the room above the workplace. The capacity of
the ionizers and distances between them were adjusted in
such a way that even when the position of the head of the
tested person changed, it stayed within the range of air-ions
of concentrations 10,000 ions/cm3 (in the case of positive
ions – even higher, which is described below), with toler-
ance ±2,000 ions/cm3 (it was usually impossible to adjust
the concentration more accurately). After two hours from
work start (a period approximately deemed necessary for a
person to fully adapt to their work place) the pulse and sys-
tolic and diastolic pressures of the tested person were mea-
sured (with the use of a Japanese electronic blood pressure
meter – model MF-39).

The experiment was continued only if the tested person
had systolic pressure within the range 120-150 mm Hg,
diastolic 75-90 mm Hg, and pulse (HR) within the range
70-90 beats per minute. After confirming that these criteria
were met, the ionizers were switched on. 

To avoid the factor of suggestion, none of the tested per-
sons was informed about the charge of air-ions emitted on a
given day or that they were emitted at all (furthermore, most
of the tested persons were not aware of any theorems on dif-
ferences between the effects of positive and negative ions).

Another measurement of circulatory parameters was
taken at least once:
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– In such case, approximately half an hour before finish-
ing work. When possible, the changes in pressure and
pulse of particular persons were measured more often,
sometimes every two hours. In extreme cases, (present-
ed here in Fig. 1, below), the measurements were taken
every hour and sometimes even every half hour.
The recorded results were converted into percentage

values of shifts in particular indicators from the values mea-
sured in the morning hours. Exposing a given person to the
activity of air-ions of the same charge always lasted for at
least three consecutive days. Breaks between experiment
cycles were not longer than two days. The results obtained
this way were subjected to final analyses only if they cov-
ered data from at least 20 days of measurements for a given
person – 10 for positive and 10 for negative air-ions.

Due to the relatively rigorous criteria imposed on the
experimental conditions, full sets of data could be obtained
only for 18 persons (10 men and 8 women – further analy-
ses did not show any statistically significant differences
between male and female participants) out of the group of
50 who were subjected to the tests in the preliminary phase.
However, the preliminary measurements, conducted on a
three times bigger group of people, gave the conclusion that
shifts of circulatory indicators of particular persons trig-
gered by the activity of air-ions of a given charge tend not
to stabilize until 2 days after the beginning of the experi-
ments. It is difficult to decide whether this fact results from
some physiological reasons or exclusively psychological –
people need to adapt themselves to the new situation con-
nected with experiment participation. Observing the incon-
sistency of shifts in circulatory parameters typical for most
tested persons during the first two days of experiments is
important as it could explain the different effects of air-ion
influence on people indicated by several scientists.
Considering the above, in order to eliminate this effect,
only data obtained not earlier than on the third day of the
experiment were taken into account to prepare the results
presented here.

Results

The preliminary tests conducted on the initial group of
approximately 50 persons not only gave the previously-
mentioned conclusion that the measurements of human
circulatory indicators should be recorded from the third
day of exposing them to air-ion activity, but also allowed
us to determine the critical level of air-ion concentration
that triggers shifts in these indicators in effect of long-last-
ing exposure.

The initial tests with both positive and negative air-ions
of concentrations of approx. 5,000 ions/cm3 showed no sta-
tistically significant biological effect among people sub-
jected to such experiments. In the case of negative air-ions,
regular, consistently directed shifts in blood pressure and
pulse started to occur when the air-ion concentration level
was increased to 10,000 ions/cm3.

An exemplary full set of results for one of the 18 per-
sons who were submitted to the entire cycle of tests (male,

32 years of age) is presented in Table 2. Experiments with
this person were conducted for 12 days. Meeting all the cri-
teria listed in the previous chapter, this man was submitted
to the activity of negative air-ions of the specified concen-
tration for approximately 6 hours a day (with ±1 h toler-
ance). To obtain a conclusive confirmation that the
observed effects result exclusively from the activity of par-
ticles of this charge, the tests on this person were conduct-
ed in alteration with exposure to positive air-ions. For com-
parison purposes, the lower part of Table 2 is filled with the
values of the same indicators during the 4 days when this
man was not submitted to the activity of air-ions.

The recorded shifts in circulatory indicators presented
in Table 2 (and also further in Table 3) are compared against
the reference measurements, i.e. measurements taken when
the ionizers were switched off.

Despite the fact that the measurement results presented
in Table 2 refer only to one man, they are representative
enough to use them to draw more general conclusions con-
cerning the effects of negative air-ions of the given concen-
tration on human circulatory parameters.

The most important of them is the slight (on average,
above 5%), yet significant (at practically 100% credibility
level) drop in systolic pressure after 6 hours of inhaling air-
ions, which occurred almost every day in the organism of
the tested man. At good significance level (p < 0.002 –
Student's t-test), the mean drop in diastolic pressure by
almost 4% could be observed, yet at relatively high stan-
dard divergence value. On the other hand, the shifts in pulse
presented in Table 2 leads to the conclusion that negative
air-ions of 10,000 ions/cm3 probably do not affect this indi-
cator. On average, the pulse rate dropped by less than 2%,
yet at very high standard divergence level – 2.08, which
despite good level of significance (p < 0.014) undermines
the credibility of the obtained result.

The man, whose test results are presented in Table 2,
had his blood pressure measured in a permanent way for
several days, i.e. at least every hour and in the first phase of
experiments even every 0.5 hour. The outcome of one such
measurement (day 6, Table 2) is graphically presented in
Fig. 1. As this man had systolic pressure value tendencies
similar to other tested people (i.e. a quite quick drop of value
of this indicator in the first three, four hours of inhaling
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Fig. 1. Changes of the systolic pressure in the function of time
measured on a 32-year-old man subjected to the influence of
negative air-ions of a concentration of 10,000 ions/cm3.



negative air-ions and relative stabilization after this period),
his results can be deemed representative. This fact is depict-
ed by the tendency line in the graph (polynomial of degree
2). This trend could also be observed with diastolic pressure
values, yet the shifts were smaller and the standard diver-
gence was higher.

The test results and conclusions thereof presented in
Table 2 concern one person only. The fact that they may be
treated in a more general way can be inferred from the
analysis shifts in identical circulatory indicators of all 18
persons participating in the experiment presented in Table 3

(in descending order of mean systolic pressure values), who
all were exposed to the activity of negative air-ions for not
less than 10 days (permanently or in alteration with emit-
ting positive air-ions). The values presented therein also
show that negative air-ions of concentrations approx.
10,000 ions/cm3, inhaled by people for around 6 hours,
lower their systolic pressure by approx. 5% at good, or
sometimes very good, significance levels p (calculated
based on Student's t-test; the p values for median quantities
Δx̄̄̄ (%) were calculated with the use of the sign test). The
person marked with number 15, whose mean systolic pres-
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Table 2. Changes of circulatory indicators measured on a 32-year-old man subjected to the influence of negative air-ions at a concen-
tration of 10,000 ions/cm3, with reference to test measurements.

Days

Systolic pressure Diastolic pressure HR (pulse)
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1 140 132 -5.71 85 82 -3.53 89 87 -2.25

2 137 131 -4.38 78 79 1.28 71 70 -1.41

3 135 129 -4.44 81 80 -1.23 73 73 0.00

4 142 131 -7.75 82 78 -4.88 86 84 -2.33

5 132 133 0.76 76 72 5.26 82 80 -2.44

6 142 132 -7.04 82 75 -8.54 79 80 1.27

7 144 131 -9.03 87 80 -8.05 75 74 -1.33

8 137 132 -3.65 84 80 -4.76 75 72 -4.00

9 138 134 -2.90 78 75 -3.85 84 83 -1.19

10 140 131 -6.43 79 77 -2.53 88 82 -6.82

11 139 132 -5.04 75 76 1.33 72 72 0.00

12 143 134 -6.29 81 77 -4.94 74 73 1.35

x̄ 139.08 131.83 – 80.67 77.58 – 79.00 77.50 –

σ (x̄) 3.50 1.40 – 3.63 2.81 – 6.54 5.76 –

Δ x̄ – – -5.16 – – -3.75 – – -1.82

σ (Δ x̄) – – 2.56 – – 3.11 – – 2.08

p < – – 3 · 10-5 – – 0.002 – – 0.014
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1 138 141 2.17 83 82 -1.20 77 82 15.58

2 145 142 -2.07 86 81 -5.81 79 77 -2.53

3 136 137 0.74 76 80 5.26 88 85 -3.41

4 141 139 -1.42 79 77 -2.53 83 83 0.00

x̄ 139.25 139.75 – 81 80 – 81.75 83.50 –

σ (x̄) 4.65 2.22 – 4.40 2.16 – 5.00 8.90 –

Δ x̄ – – -0.14 – – -1.07 – – 2.41

σ (Δ x̄) – – 1.96 – – 4.65 – – 8.90

Δx – percentage change of the value of an index after 6 h of the influence of air-ions
Δx̄ – percentage changes of the value of an index after 6 h of the influence of air-ions averaged for all 12 days
σ – standard deviation
p – level of significance (acc. to Student’s t-test)



sure drop did not exceed 1% at low significance level equal
to 0.21, constitutes an exception here.

As the conducted tests proved, shifts in circulatory indi-
cators do not show statistically significant differences
among persons of different sex, weight, or age (at the scope
of 24-48 years) exposed to the activity of air-ions (these
parameters were not presented in Table 3 or below, in Figs.
2 and 3). 

Just as in the case of measurements conducted on one
person (Table 2 – in Table 3 they are presented with num-
ber 5), the analysis of results presented in Table 3 can lead
to the conclusion that negative air-ions of the stated con-
centration and exposure period lower also the diastolic
pressure, yet at around 2× lower rate and with weaker (but
still quite good: p < 0.034) significance level. Evidently, the
air-ions have no effect on human pulse. Among different
persons subjected to the experiment, this last indicator
either increased or dropped, which ultimately resulted in its
mean shift value of only 1.65%, with significance value 
p < 0.239, which makes this result irrelevant.

Both distinctive consistency in shifts of systolic pres-
sure under the influence of negative air-ions (always drop-
ping) and the increase in the mean value shift module are
depicted in Fig. 2. It contains percentage systolic pressure
shifts from reference tests of all 18 persons subjected to the
tests, averaged accordingly from the days when ionizers
were switched off and when they emitted negative air-ions
of 10,000 ions/cm3 concentration (the notion of reference
tests denotes systolic pressure values measured after two
hours from starting the work, directly before the possible
initiation of the ionizers).

The percentage mean systolic pressure shifts for all 18
persons, presented in Fig. 2, are as follows: without ioniza-
tion 0.295% (1.707% if their module values are averaged)
and -4.882% when negative air-ions were emitted.

Table 3 shows that an ambiguous yet distinctive effect
can be perceived that the higher the initial level of systolic

pressure, the greater the drops in its value. This is evident
in Fig. 3, where the polynomial tendency line was drawn
into the graph created from the values from columns 2 and
3 in Table 3. Possibly, this means that negative air-ions of
appropriate concentrations rather optimize the systolic
pressure than simply lower it.

This hypothesis is confirmed to a certain degree by an
additional experiment conducted on a 28-year-old male,
whose arterial pressure was slightly too high (for several
years, his mean level of systolic pressure was 155 mm Hg).
Contrary to other persons participating in the experiment,
he was permanently (during the period of 6 consecutive
days) exposed to the activity of exclusively negative air-
ions (other persons had their experiment conditions
changed – usually after 3-4 days; the polarization of emit-
ted ions was changed – they also often had breaks from
exposure between the consecutive days of experiments).
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With the results obtained in this mode presented in
Table 4, another conclusion can be drawn – daily inhalation
of air with negative air-ions of around 10,000 ions/cm3 con-
centration results in lowering the systolic pressure not only
during air-ion emission, but also later. The “initial” (i.e. for
0 hours) values of this indicator decreased gradually every
day. Although this cannot be decisively stated based on the
results of one person, the “0 hours” values presented in Fig.
4 for particular measurement days (columns 1 and 2 in
Table 4) imply such a possibility. Lowering and then stabi-
lizing the initial systolic pressure values is showed by the
polynomial tendency line (degree 2) drawn in the graph.

The test results presented in Table 4 also imply that in
the course of the following days a similar process, i.e. grad-
ual lowering of the pressure values until reaching a stabi-
lization level, also can occur in the case of diastolic pres-
sure. However, data analysis shows that in this case the
effect is less distinctive, and does not occur at all in the case
of the pulse (this is why shifts in the values of this indica-
tor were not presented in Table 4). Besides the experiments with negative air-ions, all per-

sons compared in Table 3 were also exposed to positive
ions. Yet in this case the test showed that a concentration of
n+ = 10,000 ions/cm3 after 6 hours of exposure does not
exhibit any statistically significant shifts from the initial
level of human circulatory indicators. Therefore, in further
experimental phase, the concentration of these particles was
increased to the level of 25,000 ions/cm3. Only at this level
(which can thus be deemed critical) did shifts in both sys-
tolic and diastolic pressure start to occur, yet in a complete-
ly irregular fashion.

In the case of systolic pressure, this is depicted in Fig. 5
where mean daily shifts of this indicator in all 18 persons
participating in the experiment were presented both for neg-
ative (for comparison purposes) and positive air-ions.

The averaged absolute percentage values of systolic
pressure shifts for negative and positive air-ions presented
in Fig. 5 are as follows: 4.822% and 5.434%. Although in
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Table 4. Changes in blood pressure measured on a 28-year-old
man subjected for consecutive days to the influence of negative
air-ions at a concentration of 10,000 ions/cm3.

Days

Systolic pressure
(mm Hg) Δx (%)

Diastolic pres-
sure (mm Hg) Δx (%)

0 h 6 h 0 h 6 h

1 158 149 -5.70 99 86 -13.13

2 154 140 -9.09 97 82 -15.46

3 143 138 -6.12 86 80 -6.98

4 142 137 -3.52 85 88 3.53

5 138 133 -3.62 88 84 -4.55

6 139 132 -5.04 86 85 -1.16

Δx – percentage change of the value of an index after 6 h of the
influence of air-ions.
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Fig. 4. Changes of the systolic pressure measured on a 28-year-
old man subjected for consecutive days to the influence of neg-
ative air-ions at a concentration of 10,000 ions/cm3.
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the two cases the concentrations of the ionized particles
were different (10,000 ions/cm3 for “–” and 25,000
ions/cm3 for “+”), they both can be deemed critical for trig-
gering biological effects connected with blood circulation
and thus can be compared. Therefore, the shifts in systolic
pressure triggered by positive air-ions are not only of dif-
ferent directions but also slightly higher (by approx. 12.7%)
than in the case of negative air-ions.

The situation is similar in the case of diastolic pressure,
but its shifts triggered by positive air ions are smaller by
approximately ½. When expressed in figures, they are
much closer to their initial values. This is presented in Fig.
6, where test results for this indicator for the same persons
are arranged in a similar layout (apart from the y axis) as in
Fig. 5.

Persons exposed for 6 hours to the activity of positive
air ions of the given concentration 25,000 ions/cm3 do not
exhibit any repetitive effects connected with their pulse. It
cannot even be stated that the positive air-ions trigger irreg-
ularity in pulse shifts. 

Discussion

The test results obtained in this mode confirmed that
air-ions of concentrations two or three times greater than in
natural atmospheric background emitted for an extended
period of time can affect human circulatory parameters.
Above all, the tests show (at a good level of significance)
that the negative ionized particles lower human systolic
pressure. To a somewhat smaller extent they also lower the
diastolic pressure. 

The tests also helped to explain the mentioned issue of
contradictory results of research into positive air-ions effect
on people provided by different scientists [2, 25, 26], which
gave rise to theorems that ionized particles do not affect
people at all. In reality, positive air-ions also affect people,

but by destabilizing their circulatory indicators. Therefore,
the natural effect on people breathing air of higher positive
air-ion concentration is sometimes a significant drop in cir-
culatory parameters and sometimes a significant increase.

The obtained research results also show that the cur-
rently accepted standards (presented here in Table 1), are
incorrect for two reasons. One is the fact that the standards
do not specify the periods of time required for a person to
stay in the atmosphere presented in Table 1 concentrations
n¯, n+ to experience the negative effects of exceeded bottom
minimal or top maximal air ionization levels. If the time
parameter is to be irrelevant for these standards, the speci-
fied “maximal, admissible” level is too high – already at the
level of 25,000 ions/cm3, positive air-ions start to destabi-
lize the human blood pressure level.

The obvious question which calls for an answer during
analysis of the test results presented herein is about the bio-
chemical or biophysical mechanism that enables triggering
the biological effects (not only the shifts in circulatory indi-
cators) by such small quantities of ionized particles in com-
parison to the quantities of neutral particles present in the
air. This issue was not proposed to be addressed in the
course of the research described here. The aim of the
research was exclusively to determine whether air-ions of
relatively small concentrations exposed to human organ-
isms for an extended period of time can trigger any biolog-
ical effects, and why different scientists had obtained con-
tradictory results. This aim was achieved. However, it is
vital to underscore that the outcomes of the research con-
ducted so far have not determined one comprehensive bio-
physical or biochemical mechanism responsible for the fact
that living organisms react to the increased level of air ion-
ization. Among other things, air-ions affect living organ-
isms through hydrated peroxide anion radicals [30], which
stimulate the neuroendoctine cells (NEC) [2, 31] in human
airways, or modify serotonin levels [32-35]. Sadly, many of
these theorems are still in the hypothesis phase. 

Effects of Air-Ions on Human... 529

-6

-4

-2

0

2

4

6

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Persons

C
ha

ng
es

 o
f t

he
 v

al
ue

 o
f t

he
 d

ia
st

ol
ic

 p
re

ss
ur

e 
(%

)

      negative air-ions

     positive air-ions
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With the mechanism of air-ion influence on living
organisms being undiscovered, the positive outcome of the
research into the regulatory effects of negative air-ions on
blood circulation raise a question whether this effect could
be used in the treatment of circulatory diseases. Such an
option cannot be confirmed or rejected based on the results
presented here, yet it appears very probable.

To validate this hypothesis, research into the issue
would need to be significantly extended as the tests pre-
sented here were designed merely to determine whether the
ionized particles are able to trigger any biological or phys-
iological reactions and, if so, at what concentrations. The
research into the effects of air-ions on human circulatory
parameters helped to establish that the minimal concentra-
tion of negative air-ions required to observe the drop in
arterial pressure is approximately at the level of 10,000
ions/cm3. But in this case, establishing this kind of critical
value is not enough. Considering the application of ionized
air for medical purposes, the optimal concentrations would
need to be determined, which would lower the increased
human arterial pressure most efficiently. Attempts to deter-
mine such optimal levels also were undertaken within the
scope of this work. However, they were conducted at ran-
dom and they showed that during negative air-ion exposure
occurring over several hours, the optimal concentration
level is within the range 25,000-40,000 ions/cm3. Higher
concentrations, as expected basing (among other things) on
the mentioned results of tests on people performing physi-
cal exercise [23] and on Staphylococcus epidermidis [11]
(in both cases the biological effects were destructive), trig-
gered irregular, dynamic shifts in arterial pressure rather
than a gradual drop in its value. 

Unfortunately, precise specification of optimal values
for negative air-ions (the suggested scope: 25,000-40,000
ions/cm3 is too broad) to be applied at hypertension disease
treatment is very difficult. Above all, the execution of such
experiments faces technical hindrances. Significant expan-
sion of the scope of the research needed to establish both
different concentrations of emitted air-ions and exposure
periods thereof would require installing a large number of
experimental sites or extending the research duration.
Furthermore, the tests would need to be conducted sepa-
rately for groups of different ages – as most probably opti-
mal air-ion concentrations are different for children, adults,
and elderly people. However, the biggest problem consists
of keeping the (Research Methods) rigorous requirements
presented here which need to be met by persons subjected
to the experiment. In the case of research presented here,
the mentioned requirements were often violated, which
automatically resulted in rejection of measurement out-
come from a given day. Thus, even the tests presented here,
limited to one concentration of the ionized particles and
constant period of exposure, took more than 1.5 years.

Experiments on possible application of air-ions in treat-
ment of hypertension face one more peculiar, yet very
important, hindrance. The test results presented here con-
sider exclusively persons of approximately appropriate cir-
culatory indicators. The analysis of air-ionization as a pos-
sible therapeutic method, experiments with people of (sig-

nificantly) increased arterial pressure who do not take any
medicine would be required. Otherwise, relatively small
drops in this indicator caused by negative air-ions (approx.
5%) could be eclipsed by other therapeutic activities.
Therefore, conducting research into the possibility of using
air-ions in hypertension treatment would only be justified if
the patients subjected to the experiments would abandon all
other therapies for the duration of the research. However,
this requirement will not be accepted by the Bioethics
Committee for Scientific Research.

Conclusions

– Exposing people for an extensive period of time (at
least 6 hours a day for more than a dozen days) to the
activity of negative air-ions of approximate concentra-
tions of 5,000 ions/cm3 does not trigger any statistically
significant changes to their circulatory parameters.

– Exposing people of proper circulatory indicators for an
extensive period of time (at least 6 hours a day for more
than a dozen days) to the activity of negative air-ions of
approximate concentrations of 10,000 ions/cm3 results
in lowering their systolic pressure by approximately 5%
and their diastolic pressure by approximately 2%. Yet it
does not affect the pulse. This effect works for both
these pressures until they reach stable levels, which
probably could be deemed optimal for a given person.

– Exposing a person of slightly too high circulatory para-
meters for an extensive period of time (i.e. at least 6
days) to the activity of exclusively negative air-ions of
approximate concentrations of 10,000 ions/cm3 results
in gradual, daily lowering of both systolic and diastolic
pressures by several percent. But it does not affect the
pulse. 

– The critical concentration of positive air-ions that can
trigger changes in human circulatory indicators of sig-
nificant level is approximately 25,000 ions/cm3.
However, inhaling air of such positive ionization levels
does not trigger consistently directed shifts in these
parameters, but introduces irregular shifts of their val-
ues in different directions.

– Comparing the effects of short-lasting exposure of air-
ions to people performing physical effort with the effects
of breathing the ionized air for an extensive period of
time leads to a hardly verifiable, yet probable, hypothe-
sis that the ionized particles affect the human organism
in many different ways, not only through the lungs. 
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