Effects of low intensity UHF radio fields
as a function of frequency'

Thirty six naive male rats were used as Ss in two exper-
iments to deiermine a possible relationship between frequency
of low intensity ultra-high-frequency radio fields and activity
level. In Experiment 1, a low frequency range (320 MHz -
450 MHz) was used, while a higher frequency range (770
MHz - 900 MHz) was used in Experiment 2. Identical low
power levels were maintained for both experiments (.43 mw -
15 mW). Although the application of both high and low
frequency ranges resulted in decreased activity, the lower
frequencies were more cffective in producing the activity
change.

The ultra-high~frequency (UHF) region of the
electromagnetic spectrum is defined as that frequency
range extending from 300 megaHertz (MHz) to 3000
MHz. It is evident that the use of UHF radio waves
for communication purposes is continuously increasing.

Investigations dealing with the effects of UHF radio
waves have focused on the physiological effects as
a result of exposure to UHF fields of relatively high
intensity and high frequencies (Kholodov, 1967; Peyton,
1960). Behavioral studies have been neglected, par-
ticularly those involving the use of low intensity and
low frequencies.

Experiments by Korbel (1966) and Korbel & Thomp-~
son (1962, 1965) have demonstrated that relatively
long-term exposure to low intensity, low frequency
UHF fields results in behavioral changes in rats.
Rats exposed to continuous ascending and descending
sweeps of frequencies from 300 to 920 MHz showed
the following behavioral changes as compared to
control Ss: (a) consistent, long term hypoactivity
which may be preceded by a short-term period of
hyperactivity; (b) greater emotionality; and (c¢) longer
latency of recovery from electroconvulsive shock.
Since the frequency range of these behavioral studies
was relatively broad, the present experiment was
designed to investigate frequency parameters within
this broad frequency range. Specifically, the task of
this research was to determine the relationship, if
any, between frequency of low intensity UHF radio
fields and activity level.

Subjects

Thirty-six 28-day-~old naive male Wistar rats were
used as Ss in two experiments, Ss were randomly
assigned to the two treatment groups within each
experiment by the use of a table of random numbers.
Apparatus

UHF fields were produced by a General Radio
power supply (Type 1269-A) and a General Radio
oscillator (Type 1209-B-250 to 920 MHz frequency
range). A circular discone antcnna directed the radio
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waves to the experimental Ss in their plastic living
cages, these cages being arranged in a circle around
the antenna. At all exposure times Ss were not more
than 25-1/2 in. nor less than 15-1/2 in. from the
antenna.

Within one large room, experimental and control
groups lived in separate, identical compartmoents (7 ft
9 in. x 5 ft 9 in,), each compartment being completely
lined with bronze screening. In addition, the living
cages of each group were enclosed in a small bronze
cage (5 ft x 5 ft). In the experimental group com-~
partment all bronze shielding was grounded through
6 ft rods driven into earth ground. The purpose of
the shielding in the experimental compartment was
to contain the RF energy within the experimental
compartment, while the shielding in the control group
compartment served chiefly as a control, i.e., to
maintain identical environmental conditions in experi~
mental and control compartments. In order to insure
that the power level was held constant, daily power
level measurements were made with an RF power
meter (Hewett-Packard Model 431-4A).

Activity was measured by using five activity boxes
(18 in. x 9-1/2 in.), each box being equipped with a
Knight photocell relay, light source, infrared filter,
and counter.

Procedure

In Experiment 1, nine experimental Ss were ex-
posed to low intensity UHF field (.43 mW to .15 mW
as measured at the front and back of the living cages,
respectively) for 21 consecutive days. Since the ex~
perimental Ss were radiated at all times other than
the times when activity measures were made, daily
radiation exposure was of 22-1/2 h duration. A low
frequency range was presented in continuous ascend-
ing and descending sweeps of 320 MHz to 450 MHz.

Daily 15 min activity measures were made for each
S. By means of a table of random numbers, Ss were
randomly assigned as to the order of measurement
and as to placement in activity boxes. Activity of the
nine experimental Ss was compared to the activity
of the nine control Ss who were not exposed to the
UHF field.

Procedures for Experiment 2 were identical to
those for Experiment 1, with the exception of fre-
quency level. In Experiment 2, experimental Ss were
exposed to continuous ascending and descending fre-
quency sweeps of 770 MHz to 900 MHz.

Results

The data from both experiments were analyzed by

a Type I mixed analysis of variance design (Lindquist,
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1956). Analyses revealed that the UHF-treated Ss
were significantly less active than control Ss in both
Experiment 1 (F=7.56, df=1/16, p< .05; difference
between means=19.5) and Experiment 2 (F=4.85, df
=1/16, p< .05; difference between means=12,2). The
treatment variance components for each experiment
indicate that the variance due to UHF treatments
is approximately 2.5 times greater in Experiment 1
(164.86) than in Experiment 2 (59.39).

Significant differences in activity through the 21
days were obtained in both experiments (Experiment
1; F=5.47, df=20/320, p< .05; Experiment 2: F=1.88,
df=20/320, p< .05). The increase in activity through
days would be expected since both experiments used
young, rapidly growing rats. The interaction between
UHF and days was nonsignificant in both experiments
(Experiment 1: F=1.22, df=20/320, p>.05; Experi~
ment 2: F=1.28, df =20/320, p>.05).

Discussion

Not only do the results of this investigation sub-
stantiate the relationship between low intensity, low
frequency UHF and behavioral changes in the form
of decreased activity, but they also point to the im-
portance of the frequency parameter. Although both
high and low frequency ranges produce a decrease
in activity, a greater contribution of the UHF effects
on activity is made by the lower range of frequencies
than by the higher range of frequencies. It may be
concluded, therefore, that lower frequencies at a
given power level are more effective in producing
activity changes.

These data confirm previous findings made by the
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author in that the major effect of low levels of UHF
radiation on activity is one of hypoactivity. However,
these data do not show an early short-term period
of hyperactivity as was previously found. This dis-
crepancy is probably due to a slight increase in
power levels in the present investigation relative to
the previous experiments. The initial, more subtle
short-term effect of hyperactivity may have been
obscured by the increase in power level resulting
in an early, consistent hypoactivity.

In summary, this research demonstrates that lower
UHF frequencies are more effective in producing
activity changes than are higher UHF frequencies.
It may be concluded that frequency is a parameter
which must be considered in experiments dealing
with UHF effects.

References

KHOLODOV, Y. A. The effect of electromagnetic and magnetic fields
on the central nervous system. Washington, D. C.: NASA Technical
Translation, TTF-465, 1967.

KORBEL, S. Behavioral effects of electromagnetic radiation. Paper
presented at the meeting of the Council for the Advancement of
Science Writing, Oak Ridge Associated Universities, Nov. 1966.

KORBEL (EAKIN), S., & THOMPSON, W. D. Effects of microwave
radiation on activity level of rats. Psychol. Rep., 1962, 11, 192.

KORBEL (EAKIN), S., & THOMPSON, W. D. Behavioral effects of
stimulation by UHF radio fields. Psychol. Rep., 1965, 17, 595-602.

LINDQUIST, E. F. Design and analysis of experiments in psychology
and education. Boston: Houghton-Mifflin, 1956.

PEYTON, M. F. (Ed.) Biological cffects of microwave radiation. New
York: Plenum Press, 1960.

Note

1. This research was supported in part by a National Science Foundation

Grant, No. 12-5202, University of Arkansas.

Psychon. Sci., 1967, Vol. 9 (9)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




