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Are:.inegative. ions good for you? 
. ' ' ·. ,-.: ' - . . 

New s:ientist .. 14 June 19_1• I 
Jt 
l, 

.' ,,, 

The ion depleted air of our offices and homes may cause anxiety, make us uncomfortable and less ' 
efficient, and eveh increase the risk of respiratory infections. An excess of positive ions may be the cause ·1, 
of the ill-effects of notorious winds such as the Sharav and Fohn 

Dr Albert There are ions in the air around us all the 
Krueger time, but changes in their concentration, or 
is Emeritus Professor in the ratio of positively to negatively 
of bacteriology at the charged molecules, can have remarkable 
University of effects on plants and animals. Indeed, ion 
California Berkeley · depletion could. explain a wide range of 

' · human problems, including respiratory in-
\) ~ office workers and the malaise 

·· 1 1 caused by weather conditions such as the 
· Sharav of the Near East. 

Air ion formation begins when enough 
energy acts on a gaseous molecule to eject 
an electron. Most of. this energy comes from 

· · radioactive substances in the Earth's crust, 
and some from cosmic rays.· The displaced 
electron attaches itself to an adjacent mole~ 
cule, whic;h becomes a negative ion, the 
original molecule then becoming · a positive 

· · · ion. Molecular collisions transfer the charge, . 
so that positive charges come to reside on 
molecules with the lowest ·ionisation potential, 
while electrons. are attracted to the species of 
greatest stability. Next, neutral gas or water 
molecules cluster about the ions to form small 
air ions of four types: H+(H2O)n, (HaO)+(H2O)n, 
O2-(H20)n and• OH-(H2O)n, where n is a small 

·f, .,.,; · •· nu~ber, . ·, . .-. · 
• • , , · In, normal clean air over land, there are 

.1500 to 4000 ions/ ems. But negative ions are 
more. mobile· and the earth's surface has a 
negative charge, so negative ions are repelled 
from -the Earth's surf ace. Thus• the normal 
ratio. of positive to negative iops is 1 · 2 to 1. 

. · Man often encounters ,very low:.concentra
tions of fons, and modern city life increases 

'the ratio of positive to negative· small air 
ions. A -14-day study in 1971 by B. Mai;:zynski 
(Int. J Bioineteor, vol 15, p 11 )' an office con
taining, .. four :people showed that the small 
air ion concentration dropped as the day went 
on, falling on average to only 34 positive ions 

. · and 20 negative ions/ ems. And a test at. a. 
. light .industry area of San Francisco by J. C. 
BecMtt,(J. Amer. Soc. Heating, Refrig, and 

.. Air. Cond, vol 1, p. 47) showed a small ion 
count of less than 80 ions/ems. In both cases 
the number of physiologically inert large ions 
rose . considerably-apparently small ions 
react with dust and pollutants to form large 
ions. 

People travelling to work in polluted air, 
spending eight hours a day in offices or 
factories, and living their leisure hours in 
urban dwellings, inescapably breathe ion
depleted air for substantial portions of their 
lives. There is increasing evidence that this 
ion depletion leads to discomfort, ,enervation 

· and lassitude, and loss of mental and physical 
efficiency. Tl).is syndrome appears to develop 
quite apart from the direct toxic effects of the 
u$ual atmospheric pollutants. It occurs in the 
absence. of such pollutants in the "clean" 
air of rural schools or libraries which happen 
to be ion-depleted due to special factors which 

remove ions, such· as stray electrical fiel 
On the other hand, evidence .is accumulati · •· 
that substantial increases in ions can hav,I 
highly beneficial effects, from relieving t~· .. 
pain of burns to promoting plant growth .. ··. · 

Although the concentration of ions is quit 
small....:less than 1 in 1016 air molecules-it i,l 
still reasonable to expect them to evoke ' 
physiological response. For example, the m ,.4 silkworm reacts vigorously to the femal\¥ 
pheromone when it is present in the air iq} 
~~~entrations of less than . 200 molecul~sj 

Ions speed plant growth· 
Over the past 17 years, th~· Air. Io~ 

Laboratory of the University of Californi~ 
has conducted experiments to detect ion~ 
induced physiological changes in plants · and 
small animals. The subjects were maintained 
in a controlled microenvironment · supplied · 
with pollutant-free air, the sole • variab\~ 
being concentration of air ions in the ambient 
atmosphere. Soft /3 emission from triti ·, 
adsorbed on zirconium served to ionise the 
air without evolving toxic by-productsf 
selection of positive . or negative ions w~f 
accomplished by applying a 'corresponding 
charge to the generator electrode. J · 

Plants appear to benefit from increases ID' 
both positive and negative ionisation, and vt 
have shown that such ionisation marked!i 
increases the rate of growth of higher plan 
such as barley, oats, and lettuce. With seed~ 
lings grown in chemically defined media, w~ 
found that. unipolar Tone charge only) ionised 
atmospheres containing approximately 10 009 
positive or negative ions/ems increased th~ 
rate of growth by as much as 50 per cent ( as ·· 
measured by integral elongation or weight); 
without altering the protein, sugar or chloro, 
phyll content of the plant. In marked contrast. · 
to growth stimulation elicited by air ions;· 

· their removal· from the atmosphere resulted, 
in a lower rate of growth, reduced turgoi' 
(pressure in plant cells), and the development. 
of soft, fleshy leaves. Chlorophyll production 
was not affected. 

Several clues to the biochemical mechanism' ,, 
were uncovered. Positive and negative ionS) 
expedite both the uptake of iron and its • 
utilisation in the production of iron-containing 
enzymes. The ions stimulate the metabolisll\ 
of the high energy compound adenosine tri,~ 
phosphate (ATP) in the chloroplasts and aug,: 
mcnt both nucleic acid metabolism and. ' 
oxygen uptake. All of these phenomena are ,o 
consistent with the observed ion-induced: 
increase in growth rate. : ';s " 

Similar results were obtained when silk-; 
worm eggs and emergent larvae were exposed 
to ions of either charge. Hatching began,. 
earlier, larval growth accelerated, and. there 
was increased synthesis of three enzymes. ·, 
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,, 
( catalase, · peroxidase and cytochrome . C 
oxidase). Spinning began earlier and cocoons 

. were heavier. 
Much of the work we have done with 

· animals has been on air ion effects in the 
respiratory tract, and we found . that air ions 
influence survival in respiratory diseases. 
Positive ions substantially increased the death 
rate of mice infected with measured doses of 
a fungus (Coccidoides immitis), a bacterium 
(Klebsiella pneumoniae), or a strain of influ
enza virus. Ion d~pleted air also increased the 
death rate in mouse influenza, while a high 
concentration of negative ions decreased the 
death rate. This may be related to the fact 
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that positive ions produce contracture of the 
smooth muscles in the air passages, while 
negative ions have the opposite effect. 

In recent years five separate groups hav~ · 
studied ion effects on learning and conditioned 
emotional responses in rats. All concluded 
that negative ions significantly facilitated 
learning and reduce anxiety. Other tests have 
shown that positive ions make rabbits aggres
sive, that given a choice mice markedly prefer 
negatively ionised air, and that negative ions 
reduce the irritant effect of silica dust on 
guinea pigs. 

Most important, air ions produce changes 
in tissues known to yield compounds requisite 
for mediating body functions, and the appro
priate physiological changes do in fact take 
place. For example, we and others have 
demonstrated ion induced histological changes 
in the adrenal, pituitary and thyroid glands, 
with associated function shifts in ·- water 
balance, thirst, .appetite, sexual behaviour, 
sensitivity to pain, psychomotor performance, 
and adaptation to stress. In several cases 
positive and negative ions were found to 
induce opposite effects, and their actions were 
related to dose. 

For example, in the adrenal gland, negative 
ions pwduce hyperactivity in the glomerular 
and far.cular zones, accompanied by a marked 

. increase in excretion of urine, a mild increase 
in thirst, a large increase in potassium intake 
and output, and a small drop in sodium intake. 
Positive ions, on the other l,tand, caused a 
moderate inhibition of the fa§7fcular zone and 
a slight increase in functional activity·of the 
glomerular zone, with lessened excretion of 
urine, a drastic reduction in thirst, and no 
significant change in sodium or potassium. 
Similarly, negative ions affect other glands ,to 
enhance spontaneous activity, · food intake, 
and sexu~! activity in mice. 

Is serotonin the key? . .. 
· The mechanism underlying the reaction is 

apparently that positive ions raise, while 
negative ions lower, blood levels of serotonin 
(5-HT), a powerful and versatile hormone. In 
the mid-brain, 5-HT participates in various 
processes such as sleep, the transmission of 
nerve impulses, and the development of 
mood. Reduction of 5-HT levels in the brain 
by the negative ions apparently has a 
reserpine-like tranquillising action. 

As air ion densities 10 to 100 times those 
prevailing in nature were employed in several 
of these studies, they have been stigmatised 
as laboratory curiosities. Therefore it is impor
tant to note that careful experimentation with 
lower ion concentrations has revealed that 
they, too, can influence biological phenomena: 
For example, we have discovered that brain 
levels of 5-HT respond to the air ion content 
of the atmosphere. Also, a sudden increase 
in negative ions, or a precipitate drop in 
positive ions within the atmospheric range of 
1000 to 2000 ions/cm3, dramatically increases 
moulting in aphids. Lack of air ions reduces 
the germination of the spores of the fungus 
responsible for stripe rust of wheat. _ 

Having considered the effects of ions on 
plants and animals, we can speculate about 

1 
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the effects on human beings. On~ of the most 
dramatic results has been to provide a scien
tific basis for the tradition that ill winds such 
as the Fohn in Germany and the Sharav in the 
Near East can produce a malaise in humans. 
The malaise may occur because air ion im
balance affects the production of 5-HT in 
some individuals. The day before the hot, dry 
Near East Sharav begins, some people begin 
to suffer from what three Israeli scientists 
A. Danon, C. P. Weller and F. G. Sulman, cali 
"serotonin hyperfunction syndrome" or "irri
tation syndrome", with · sleeplessness, irrit
ability, tension, migraine, nausea, oedema, 
palpitations, -- dyspnoea, hot flushes with 
swe~ting or chills, diarrhoea, tremor, and 
vertigo,. · The elderly become depressed, 
apathetic, and extremely fatigued. . 

Ions are cited as the culprit on two grounds. 
First, N. Robinson and F. S. Dirnfield measured 
·solar radiation, temperature, humidity, wind, 
and the electrical state of the atmosphere 
before, during, and after the Sharav. They 
found that 10 to 12 hours before the onslaught 
of the wind, and the humidity and tempera
ture chi,mge, the total number of ions 
increased (from 1500 ions/cm3 to 2600 ions/ 
cm3 ) and the ratio of positive to negative ions 
jumped from 1 · 2 up to l · 33. The shift in ion 
ratio coincided with the onset of nervous 
and physical symptoms - in the weather
sensitive. It was the only meteorological 
element that could have been responsible. 
Danon, Weller, and Sulman found thafvictims 
of irritation syndrome experienced relief when 
treated with negative ions or with drugs that 
inter{ere with the production of 5-HT in the 
body. 

There is also considerable evidence that 
• ion depletion, such as occurs in offices or 

crowded rooms, produces discomfort, drowsi
ness, fatigue, and loss of mental and physical 
efficiency. Addition of negative ions or both 
kinds of ions restores comfort and physio
logical normalcy. Back in 1939 three Japanese 
scienti~ts, S. Kimura; M. Ashiba, and L. 
Matsushima,· showed that · if temperature, 
humidity, and carbon-dioxide levels were all 
kept at . the comfort level, but the ion level 
was r~duced, individuals suffered from symp-

New Scientist 14 June 19 

toms such as perspiration and depression. . , 
Recently two Soviet scientists, Nefedov an' 

Anisimov, who conducted an impressive bat 
tery of tests to develop the bes{ condition' 
for space flights, suggested just such an 
action. Any enclosed compartment with ''.co~ 
ditioned" air, such, as a space capsule, is likel' 
to be depleted of ions, and probably to have·a 
considerable excess of positive ions. The 
Soviet scientists suggested that ionisation in 
the capsule be increased to a more normal 
2000 ions/ cm 3. · 

Increase, flu resistance 
If the results of. our experiments wi 

respiratory disease in mice can be extrapo: 
lated to man, we might expect that the ion•. 
depleted air of our offices and factories woul 
lower resistance to influenza and perhaps 
other infections. Conversely, inhaling a mix' 
ture of air with, say, 4000 ions/cm3, _and wit· 
negative ions predominating, should increase· 
resistance. A study last year in a Swiss bank 
indicated that this is so. In the .. test; 309 
volunteers worked for 30 weeks in an area 
where the air was treated to develop a high 
ratio of negative to positive ions, while 362 
controls worked in untreated air. During the 
test the ratio of days lost because of 
respiratdry illness in the two groups was an 
incredible 1 to 16. 

Finally, one can look at some medical appli.' 
cations pf high ion concentrations. Negative 
ion therapy has been used successfully for, 
burn patients. Hospitalised patients wer · 
treated for 1 to JI~ hours a day, rind out, 
patients for 25 to 30 minutes, to negative ion 
concentrations as high as 10 000 ions/cm'. 
Pain, restlessness, and incidence of infection 
were reduced and healing promoted. It seems 
likely that the prime factor is the ability
of negative ions to accelerate the oxidation 
of serotonin in the mid-brairt'and other tissues:; 
The treatment continues in use, but has yet 
to find wide acceptance. . .· 

At the Catholic University in· Buenos Aires; · 
Argentina, R. Ucha Udabe, R. Kertesz and 
L. Franceschetti have treated large numbers 
of patients suffering from psychoneurosis and 
anxiety syndromes. Sessions varied from 15 
minutes to 2 hours and the number of treat: 
ments from 10 to 20. These authors were very;' 
impressed with the conspicuous disappearanc~ 
of somatic complaints and claimed favourable I 

results in 80 per cent of their patients. Ai 
Stanford University Center. for Studies · on 
Sleep, work began about six months ago on 
the effect of air ions on sleep. . ·; 

One day we may add air ion control to 
such well established factors as temperaturet 
humidity, and carbon dioxide for the creation: 
of an optimal atmosphere. When pollution 
is reduced, air ionisation may return to its 
normal level; until that felicitous day arriv · 
air ion generators can be used to establish 
natural conditions in living and working 
quarters. But this will be effective only if we 
apply present technology to provide pollution 
free air and if we can convince people to sto~ 
smoking. Attempts to create an ionised 
atmosphere in the presence of dust, condensa 
tion nuclei, and airborne pollutants are futile. 


