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Immunological Effect of
Long-term Exposure of Negative Air Ions on Human

Ichiro WATANARBE, Yukio MANO

Rehabilitation and physical Medicine, Hokkaido University

Summary

A large number of negative air ions have been detected in forests, at spas, and near water-
falls. The air ion had been reported to improve the feelings of comfort, feelings of fatigue
and occupational efficiency. Almost all the studies were reported by the short-term expo-
sure of the air ions (2-5 hours) on human. We analyzed the physiological effects and lab-
oratory findings of the long-term exposure of negative air ion (ca. 5000/cc, 5 hours/day, 3
weeks) in double-blind methods.

For this study, we made the negative air ion producing machines, in which the steam was
combined with electric discharge by high-voltage electrodes. The machines could con-
stantly produce high amount of negative ions (ca. 5,000 counts/cc). We set these machines
in the rest rooms of ten volunteer and programmed to spout negative air ions when they
were sleeping at midnight (AM1:00-6:00) for 3weeks. After 3weeks exposure of negative
air ions or sham condition, we checked the physical and mental tests and sampled the blood.

In the exposure of negative air ions, some of the depressive scales and subjective feelings
(scores from Arthritis Impact Measurement Scales (AIMS2)) were better than in those in
the sham condition, and the local perspiration of palm, which reflected sympathetic nerve
function, also decreased by mental and physical stress in the exposure ions more than in the
sham condition. This showed that the negative air ion decreased the stress of the sympa-
thetic nerve function. In laboratory findings, there were no significant differences between
the clinical data with ions and without ions, and it was shown that ion was harmless in the
range of 5,000 counts/cc Shours/day. The percentage of natural killer (NK) cells with the
exposure of the ions was lower than without ions. This also indicated the air ion decreased
the stress of human.

It was shown that the negative air ion might improve human activities and remove the
stress. The mechanism of the negative air ions for human is not clear, so that further stud-
ies will be needed.
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Table.1 Subjective scales from AIMS2 (arthritis Impact measure score)

Questions Negative lons  Without lons P(paired-T)

Q1 FEARRIERERIKRE 2.8+0.78 3.2+0.91 0.083

Q2 R BEWILE->THS 3.1+0.56 3.2%+0.78 0.29

Q3USYIRTELZE 3.0+1.05 3.0+0.67 0.5

Q4 DUVDUELT-FE IR EE 2.7£1.05 2.8+0.79 0.39

Q5B TELENENLEE S 3.2+0.63 2.6+0.51 *0.011

Qe PEZEELLPND 3.1+0.87 2.7+0.67 *0.018

Q7 iE#LIz, ES5O0H&K N 3.0+0.94 31x£0.73 0.33

Q8 HSELNAVELVEEET B 3.4+0.84 3.6+0.69 0.25

QIOELWIEMNRELVESSFRAL 4.1£0.73 3.6+0.51 *0.047

Q11E2K5EELS 3.1£0.31 2.8+0.63 *0.040

QI2EEARITEYIRNITLY 3.4+0.51 3.5+0.97 0.339

QIR RERLD 2.7+0.94 3.0+£0.67 0.096

Q145 MR H R 2.5x0.84 2.9+0.87 0.051

QIBHEEARICEYEHELEEHS 3.1+£0.99 2.9+0.99 0.27
Worse =>—2——3——4——5 Better Mean+S.D.(n=10) *:p<0.05
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Table.2 Blood pressure and local perspiration

With lons Without lons
A (mmHg)
systolic BP 124+ 91 124 + 10.1
diastolic BP 792+ 995 80.1+ 972
HR(/min) 66.3 + 6.88 65.8 + 6.86
B. Local perspiration  (mg/min)
calculation 0.44 + 0.62 04+ 0.59
reverse numbers 043+ 0.7 045+ 0.78
recall 023+ 0.26 037+ 0.86
deep breath 0.38+ 0.52 04+ 0.71

n=10

[T =2

1. BEHEG CREEMIL 2 <, AHRRAE
WeMBE L % 2 HEWEREZFZ AP 2% 20
o720 M « MR & OFEERENRE DO MR
Tid, M PHCEROEET R »r o7
(Table 2A)

2. FBMZFMAA Ao R T RT
(Table 1) #EFERICA F Y BEREDIA
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Table.3 Laboratory Findings

Before With lons Without lons

Total protein 7.09+ 0.57 71+ 047 713+ 0.55
Total bilirubin 05% 0.19 05+ 0.18 05+ 0.21
GOT(AST) 256+ 4.97 257+ 572 275+ 5.08
GPT(ALT) 285+ 143 29+ 175 278+ 152
LDH(LD) 392+ 706 361+ 544 418 + 90.5
y-GTP 323+ 154 33.2x 154 332+ 163
Ch-E 377+ 826 377 + 827 381+ 834
T.Cholesterol 190 £ 36 193+ 425 194 + 383
Na 139+ 3.3 144+ 223 143+ 246
K 484+ 046 45+ 043 468+ 0.57
Cl 104+ 1.85 106+ 1.78 106 + 1.75
WBC 6980 + 1394 7580 £+ 1944 7210 £ 1717
RBC 487 + 64.1 482+ 55.8 480+ 61.3
Hb 151+ 13 151+ 1.06 149+ 1.21
Ht 444 + 3.53 437+ 312 437+ 37
Platelet 24 + 3.36 234+ 3.36 234+ 3.34
MCV 919+ 7.27 912+ 6.68 915+ 648
MCH 343+ 885 315+ 243 313+ 223
MCHC 341+ 045 346+ 0.55 343+ 044
Basophil(%) 1+ 0 1t 0 088+ 0.35
Eosino(%) 289+ 145 311+ 1.83 389+ 247
Seg(%) 594+ 765 607+ 596 563+ 7.39
Lym(%) 322+ 761 309+ 6.69 339+ 6.51
Mono(%) 5+ 1.05 5+ 205 56+ 246
Lymphocyte subsets

CD4 396+ 8.92 406 £ 107 39.5+ 104
CD8 326+ 6.82 318+ 8.32 323+ 8.39
CD3 664+ 8.97 69+ 9.57 68+ 8.85
SupIind(CD45RA) 193+ 55 205+ 6.22 20+ 5.92
B(DR) 148+ 3.58 148+ 4.14 15.2+ 3.79
CD8DR 731+ 3.65 747 + 4.19 721+ 3.76
yd 0.06 £ 0.05 0.07+ 0.08 0.09+ 0.09
NK(CD16) 209+ 7.8 18.6 + 6.33 224+ 875
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