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'EXPOSURE OF PREGNANT MICE TO 2.45 GHz MICROWAVE RADIATION

Pregnant mice (CD-]-strain) were exposed to plane-wave, continuous
wave, 2.45 GHz microwave radiation. The power densities used in the

~experiments were 5 mW/cm2, 21 mW/cm2, and 30 mW/cm2. The specific

absorption rates determined by measuring the deep colonic tempera-

ture using a non-interacting thermistor probe were 4.3 mW/g, 17.9 mW/g,
and 25.5 mW/g, respectively. The mice were exposed 8 hours per day -

4 hours exposure, one hour back in home cages and 4 additional hours -

- of exposure. The 5 mW/cm2 group was exposed from day 1 through day

15 of pregnancy. In addition to the exposed group, two groups of
controls were placed in the same chamber but out of the microwave
field. -One control group remained in the home cages the entire -
period and were not handled. The 21 mW/cm2 and 30 mW/cm2 groups

~were each divided into two exposure periods. One group of mice
~ were exposed from days 1 through 6 and a second group was exposed
- from days 6 through 15 of pregnancy. In addition to the two control

groups mentioned above - handled controls and unhandled controls - two
additional groups were placed in a second environmental chamber with

- the appropriate elevated ambient temperature to simulate thermal
- stress. One of the elevated temperature groups was handled indenti-
- cally to the exposed group while the second elevated temperature

group was not handled during the exposure period. On day 18 of
pregnancy, the animals were sacrificed and skeletal and visceral

» terato]ogical examinations were performed on the fetuses

" The results of the exper1ments can be summar1zed as follows:
(1) A significant decrease in pregnancy rate from 86 percent to

.72 percent was measured due only to handling during the early stages

of pregnancy (days 1-6). An additional decrease to 65 percent
occurred at exposures to 21 mW/cm2 (days 1-6) and to 50 percent at
30 mW/cm2 (days 1-6). No additional decrease in pregnancy was

~observed in the elevated temperature groups s1mu]at1ng 21 mW/cm2

and 30 mW/cm=. (2) A significant decrease in maternal weight -~
gain was measured in all handled groups of animals. No differences
were measured between the irradiated handled and temperature handled
groups. (3) A significant difference in average fetal weights was -
measured due to a combination of handling and heating. No signifi-
cant difference occurred between irradiated handled and.temperature
handled groups. (4) A significant increase in congenital malfor-
mations occurred only at the 30 mW/cm2 (6-15 days) exposure condition.
An increase from 1.7 percent malformations in the temperature handled
group to 3.1 percent in the irradiated handled group was measured.
Two-thirds of the malformations in each case were cleft palate.
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Sexually mature female mice (CD-1 strain) were used in the experiment.
fhe ages of the mice ranged from 49-55 days old and their weights fanged
from 27-29 gramé at the beginniﬁg of the experiments. . The fémé]eé were
mated to the méles and pregnancy Was detgrmined by éxamining the female mice
- for Vagina] plugs. These female mice were then used in the experiment>
with twe]velmice‘kahdom1y.se1ected for exposure to 2.45.GHz.contihuous wave
microWave radiation. Since only twe]Qe mice.cou]d»be-exposed}at'one time,
'fhis process was repeated at 1east two and sometimesfthree times in'order
to obtain sufficient numbers of animals at each exposure conditioh..‘
Two environmenta].éhambérs lined with microwave‘absofber with a
'reflectivfty of -45 dB at 2.45‘GHZ were used in the expekiment; The
chamber temperature and humidity can_be varied between O}and 100°C and
between 30 and 100 percent, respecfive]y. ‘One of the chambers was used
for exposing the animals and‘holding sham-irradiated~contro]sf'»Thé- .
: seéoﬁd-environmenta] chamber-ﬁe]d other groups of controls at different
" ambient temperéture levels so as to simulate as closely aSiﬁoésfble the
thermal stress of the exposed animals. The temperature and hUmidity of;v’
thé exposure chamber were always maintained at 22%C and 55 percent.
ivThe mice were}eXpdsed from above using an absorber-lined horn,
irradfator which produced a plane wave field at the anima1 locatidn.
The cages used to hold the animals during exposure were made from 2.52
cm thick-styrofoam with 0.02 cm thick plastic glued tovthe styfofoam to
prevent gnawing. Thé bottom 6f the cages were made of'piastic grating

with one centimeter square openings which allowed feces and urine to



fall through ooto a thin plastic sheet located 2.5 cm below the cages.
The.plasticrsheet was arranged.so that the urihe wou]d rqn‘outside the
exposure area and not change the‘absorption characteristics. The eages
-were mounted in slots cut in a styrofoamvsheet.' The cages'were located
in a circular patfern in order to obtain equal exposure power densities
and to obtain at-Teqst fwo animal 1engthsvbetween the cages. The power
densities in each eage.were measured with a NBS model B‘probe and found
:to'vary approximate]y'i_ld percent. Meesurements were a]so made in the
cages with live mice placed in adjacentvcages to the NBS probel No
detectable variation in power density was measured due to the presence
of movement of the aniha]s in,adjacent'cages. “ The mice were rotated
around the circle of cages every four hours sovthat all the mice wod]d
»get an equa] average amount of exposure. |

Groups of pregnant mice were exposed to 5 mW/cmz, 21 mW/emz, and
30 mW/cm2. The specific absorption rates determined by‘measurement of
deep colonic temperetures in dead mice using non—interacting thermistor
probes were found to be approx1mate1y 4, 3 mW/g, 17.9 mW/g, and 25 5 mW/g,
e.respect1ve1y These measured values compared very closely with those
reported by Gandhi (1) and those values obtained using the second addition -
- of the Radiofrequency Radiation Dosimetry Handbook (2). J |

The mice were exposed 8 hours per ddy -'4'hours.exposure, one hour
back in_their home cages and 4 additional hours of exposure. .The'5 mW/cmzx -
groop was exposed from day 1 fhrough day 15 of pregnancy. In addition to
the“exposed group, two groups of contro]s were placed in fhe same chamber
but out of the microwave field. One confro] group wes‘haod1ed idehﬁica11y
to the exposed group while the other control group remained in the home

cages the entire period and were not handled. The 21 mW/cm2 and- 30 mw/cm2
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gropps were each divided into two ekppsure periods. One group of ﬁice
were ekposed from days Ivthrough 6 and a second group was exposed from .
days 6 through 15 of pregnancyv In addition to the two control groups
mentioned above-handled controls and unhand]ed controls - two add1t1ona1 ;
groups were placed in a second environmental chamber with the appropr1ate

elevated ambient temperature to simulate thermal stress. One of the _

elevated temperature groups was handled identicé]ly to the exposed group

while the second elevated temperature groups was not hendled during the
exposure period. In all experiments the mice were kept in regular animal
housing qUarters,before and after exposure periods. On day 18 of pregnancy
,the animals were éacrificed,and skeletal and.visceral terato]ogica] examina-
tions were performed on the fetuses. |
- The results of the exper1ments can be summar1zed as follows:
1.. A significant decrease 1n pregnancy rate from 86 percent to
72 percent was measured dpe only to pand]ing during the early
stages of pregnancy (days ]—6) An additional decrease to
65 percent occurred at exposures to 21 mW/cm (days‘1-6) and to
A.50 percent at 30 mw/cm (days 1—6). No additional decrease'in_
pregnancy was observed in the e]evated tepperature groups |
simulating 21 mW/cmz_and 30 mW/cmz.
2. A significant decrease in maternal weight.gafn‘was'mea$ured
~in all hand]ed‘groups of animals. No differences were measured
between the irradiated hand]ed.énd temperature hand]ed.groups.
3. A'signifieant difference in average fetal weights was measured
due to aecombination.of.handling and heating. No sfgnificent |
difference occurred between irradiated handled and temperature

_handled groups.




4., A.signfficant increase in congénita] malformations occurred

6n]y at the 30 mW/‘cm2 (6-15 dayé) exposure condition. An increase’_-
from 1.7 percent malformations in the temperature handled grdﬁp
tov3.1 percent in]fhe ifradfated handled group was measured. Two-

thirds of the malformations in each case were cleft palate.
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