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Abstract: Negative air ions are known to activate cell functions, stabilize the emotional state, and in-
duce recovery from fatigue by preventing acidification of blood and accelerating metabolism. Genera-
tors of these negative air ions have recently been incorporated in household appliances such as
air-conditioners. However, evaluation of their effects has not been sufficient; there are only a few re-
lated reports. In this study, we measured electrodermal activities and the skin blood flow as indices of
effects of negative air ions on the autonomic nervous system and cardiovascular system, respectively,
by allowing the subject to inhale negative air ions at 7,000 particles/cm’ or 20,000 particles/cm’. Al-
though no significant changes were noted in electrodermal activities, our results suggested that nega-
tive air ions have effects on physiologic activities including autonomic activities.
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1. Introduction

Air-borne molecules charged with a low level of nega-
tive electricity are called negative air ions. Negative air
ions are known to activate cell functions, stabilize the
emotional state, and induce recovery from fatigue by
preventing acidification of blood and accelerating
metabolism. Generators of negative air ions have
recently been incorporated in household appliances such
as air-conditioners. However, evaluation of their effects
has not been sufficient; there are only a few related re-
ports.l’ Y 1In this study, we measured electrodermal ac-
tivities and the skin blood flow as indices of effects of
negative air ions on the autonomic nervous system and
cardiovascular system, respectively.

2. Method

The temperature and humidity of a closed room (21
m?) were adjusted to 26°C and 60%, respectively. The
subject was seated in a chair and a negative air ion gen-
erator was placed about 1 m in front of the subject at the
height of the nose. The negative air ion concentration
was measured using an air-ion counter (KEC-900). The
negative air ion generator was adjusted (negative air ion
generating air-cleaner Mi Air Clean MIS-05, Serumi
Medical Equipment Inc.) to obtain an inhaled negative
air ion concentration of 7,000 particles/cm® (weak) or
20,000 particles/cm’ (strong).
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The following 3 experimental conditions were estab-
lished: (1) 40-minute breathing with addition of no nega-
tive air ions, (2) 10-minute breathing with no addition of
negative air ions and 30-minute inhalation of negative air
ions (weak), and (3) 10-minute breathing with no addi-
tion of negative air ions and 30-minute inhalation of
negative air ions (strong).

The skin potential reflex (SPR) ** and skin imped-
ance reflex (SIR) were measured as indices of autonomic
activities. Skin surface type Ag-AgCl electrodes (Nihon
Kohden) were attached to sufficiently abraded areas.

The skin blood flow was measured using a laser
flowmeter ALF21 (Advance). The sensor of the flow-
meter was attached to the central part of the palm side of
the distal segment of the left middle finger. Electrodes
and sensors were attached to the sites shown in Fig. 1.
SPR, SIR, and skin blood flow were recorded simulta-
neously and continuously using a Teac DR-C1 PC Card
Recorder. The left hand was rested on the desk during the
measurements, and light music was played in the room
from the beginning of the measurements to relax the
subject.

3. Results and Discussions

Figures 2-7 and Tables 1 and 2 show the results of
measurements in the same subject. The number of
appearance time of SPR under the 3 conditions showed
the following characteristics (Figs. 2-4, Table 1).

(1) When the subject breathed with no addition of nega-
tive air ions for 40 minutes, the appearance time of
SPR decreased with time.

(2) When the subject breathed with no addition of nega-

NI | -El ectronic Library Service



I nternational Society of Life Information Science(lSLIS)

98 Journal of International Society of Life Information Science (ISLIS)

J. Intl. Soc. Life Info. Sci.

Vol. 22, No.1, March 2004

The Seventeenth Symposium on Life Information Science
March 13-14, 2004, Tokyo Denki University, Tokyo

tive air ions for 10 minutes and inhaled negative air
ions (weak) for 30 minutes, the appearance time of
SPR decreased with time at first but began to in-
crease 10 minutes after the beginning of negative air
ion inhalation.

(3) When the subject breathed with no addition of nega-
tive air ions for 10 minutes and inhaled negative air
ions (strong) for 30 minutes, the appearance time of
SPR increased with time.

The subject did not inhale negative air ions (control
state) during the first 10 minutes under all 3 conditions.
When the subject was only listening to light music, the
appearance time of SPR decreased with time to about
half the control level after 30 minutes. However, when
the subject inhaled negative air ions, the appearance time
of SPR became similar to or higher than the control level
after 30 minutes, and the appearance time of SPR in-
creased with the negative air ion concentration. These
results suggest that negative air ions exerted some effects
on the autonomic nervous system as a constant stimulus.

The skin blood flow decreased slightly with time dur-
ing breathing with no addition of negative air ions and
increased slightly after the beginning of negative air ion
inhalation, but neither of the changes was significant
(Figs. 5-7, Table 2).

In our daily environment, the negative air ion concen-
tration is 100-500 particles/cm’, and the negative air ion
concentrations used in this study were comparable to
those near a fountain or a waterfall. No unpleasant smell
such as the odor of ozone was noted in the generation of
negative air ions, and no perceived change in the physi-
cal condition associated with negative air ion inhalation
was observed.
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Fig.1 Schematic of the measurement system.
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Fig.2 Serial changes in SPR and SIR without addition of
negative air ions. The subject did not inhale negative air ions.
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Fig.3 Serial changes in SPR and SIR with inhalation of
negative air ions (weak). The subject did not inhale negative
air ions during the first 10 minutes and then inhaled negative
air ions (weak) for 30 minutes.
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Fig.4 Serial changes in SPR and SIR with inhalation of
negative air ions (strong). The subject did not inhale negative
air ions during the first 10 minutes and then inhaled negative
air ions (strong) for 30 minutes.
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“r Table 1 Changes in the appearance time of SPR with time
3 under various negative air ion inhalation conditions.
x period
g’z’ i lon 0-10 10-20 20-30 30-40
g
% L conditions
£ without 46 36 3 | 16
° addition (100.0%) | (78.3%) | (71.7%) | (34.8%)
’ weak 43 34 37 43
% " P - (100.0%) | (79.1%) | (86.0%) | (100.0%)
time(sec)
strong 45 63 62 73
Fig.5 Serial changes in the skin blood flow without negative
e i (100.0%) | (140.0%) | (137.8%) | (162.2%)
air ion inhalation.

Table 2 Changes in the skin blood flow (ml/min/100 g) with

s T
w© time under various negative air ion inhalation conditions.
= period
g ® lon 0-10 10-20 20-30 30-40
" conditions
Ex
§ without 30.3 30.4 29.3 29.5
N addition (100.0%) | (100.2%) | (96.7%) | (97.1%)
5 weak 33.6 34.8 34.6 34.2
0 (100.0%) | (103.4%) | (103.0%) | (101.8%)
o 500 1000 1500 2000
_ time(sec) _ ) strong 28.9 29.2 29.6 29.4
Fig.6 Serial changes in the skin blood flow with negative
air ion inhalation (weak). (100.0%) | (101.1%) | (102.5%) | (101.8%)
° ‘ ; Notes

1. Electrodermal activities

Electrodermal activities are activities of sweat glands
under sympathetic control measured as changes in elec-
tric potentials for the assessment of the emotional state of
{ ‘ the subject. Electrodermal activities can be classified into
o | ——— skin impedance changes (SIC) and skin potential activi-
1 ' ties (SPA). The observed waveforms can be discrimi-
nated as skin impedance level (SIL), skin potential level
(SPL), and, as responses of the skin to stimulation, skin
impedance reflex (SIR) and skin potential reflex (SPR).
2. Skin blood flow

Laser beams generated by a semiconductor laser sys-
tem are applied to the skin surface, and changes in the
blood flow of capillaries, arterioles, and venules about 1
mm under the skin surface are expressed as the tissue
blood flow.

Flow (ml/min/100g)

o 500 1000 1500 2000
time(sec)

Fig.7 Serial changes in the skin blood flow with negative
air ion inhalation (strong).

4. Conclusion

Although inhalation of negative air ions caused no
significant change in the skin blood flow, characteristic
changes were observed in electrodermal activities.
Therefore, negative air ions are considered to affect
physiologic activities including autonomic activities.
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(Using Physiological Indices to Consider the Effects of Negative Air lons on the Human Body)
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