v ‘EVIDENCE OF NEUROPATHOLOGY
IN CHRONICALLY IRRADIATED HAMSTERS
BY 2450 MHz MICROWAVES AT 10mi/ cm2

This is an extension of studies reported previously (Albert
and DeSantis 1975, 1976). Adult Chinese hagsters were exposed to -
2450 MHz microwaves (CW) at 10 and 25 mw/cm® power densities for
14 hours/day for 20 days. Sham irradiated animals were treated
exact]y in the same manner as exper1mentals except for exposure
to microwaves.

Immediately following the final exposure the animals were
anesthetized with phenobarbitol (IP), perfusion fixed with buf-
fered formalin via the left ventricle, and the brains were dissect-
ed out and processed for neuropatho]og1ca] examination using stan-
- dard and special stains for dendr1t1c sp1nes axons, bouton ter-
~minals, glia and neurons.

Microscopic exam1nat1on of serial sections revealed that
brains of some experimental animals exposed to 10 mw/cmZ power
dens1ty had fewer dendritic spines, axonal swelling, axonal. bead-
.1ng, hyperchromatic neurons, and cytoplasmic swelling of neurons
in some parts of the brains. There was no evidence of gliosis,
hemorrhage or pyknosis. _whi]e no recovery studies were performed,
it is this investigators opinion that all of the above observed
morpho]og1ca1 changes are probably reversible.

Animals exposed to 25 mw/cmé showed s1m11ar h1sto1og1ca1
alterations as those irradiated at 10 mw/cmé. There was some
-evidence that quantitatively the effects may be greater in the
25 mw/cmé group. During the first 7 - 14 days of exposure ani-
mals exposed to 25 mw/cm? were decidedly more irritable but
appeared to become acclimatized as judged by external behavior.

Details of exposure conditions and h1stopatho1og1ca1 proce-'
dures will be presented at the sympos1um
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Summary

This Taboratory has previously reported histological changes in

brains of Chinese hamsters exposed to microwaves (cw) at low power

‘densities. These changes consisted of neuronal swe]]ing;‘cytop]asmic

‘vacuolation, and chromatolysis. ,Other71nvestigators in Eastern European

countries have reported a variety of.histo]ogical alterations which

include axbna]vdegeneration,»swelling of terminal boutons and spines,

gliosis, and perivascular edema. We have extended our own studies to

investigate similar neuropathological changes using speéial neurocytological

staining procedures on serially sectioned brains.

_ Methodo1ogx

'Twenty-one day old female Chinese hamsters were exposéd'to 2450 MHz -
continuous wéve microwaves at lolahd 25 MW/cmz. Exposures lasted 14 hours/

day for 10 weeks. The tontro] animals were treated exact]y Tike the

eXperimentals except_that they wére shielded from the microwaves in the

chamber. Animals were contained singly in well ventilated containers made

- of plexiglas rods and measuring,Q"x3“x3"; These containers were housed

in-a square styrofoam frame divided into 16 cubicles. (See diagram below.)

OnTy 12 animals were exposed at a time and positions were rotated daily.
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At the-termfnation of the'expérﬁmeﬁts, animals were perfused via
‘the left ventricle with buffered 10% forma1in for 10 minutes. Bra1n§
Were d1sseCted out and;post-fixed fn frésh fixative. After soakiﬁg
several days in sucrose-fdrma]in, they were then frdzen in}dry ice and
seria]]ylsectiOned at 25u. Adjacent sectfons were sequentiai]y stained
fh repeated series using Cajal's gold sublimate, Penfield's, Nauta,

cresyl violet, Fink-Heimer, H&E, and Bodian's techniqUeS.‘ This report

only concerns the Nauta, Fink-Heimer, and H&E stains. Separate brains

were prepared following the Go1gi-Cdx technique;‘

- Results

Examination of Nauta stains revealed axonal swelling, beading, and

varying.degrees ofvdegeneration in several areas of the brain in some

of the éxperimen£a1 anfma]s. Sfmi1ar observations were made in Finkf
Heimer preparations as well as‘degenerating terminal boutons. Both
stains showed neurons heavily impregnated with silver. These neurons
appeared in -both small and 1arge groups.' Neurofibrillar ring structures
not associated with synaptic endings wére also observed in greater
numbéfs in experimental animals. Golgi-Cox impregnation technfﬁués

) revealed that:many_néufons of the cerebra1 cortex possesséd fewer
dendritic spines;than‘the corresponding controls.

~ These observations are in agreement with some previous reports by

other investigatbrs., The morphological changes described in this'report.

were observed in greater frequency in experimental animals. Details of |

quantitative analysis and functional correlates of the above mentiqned

_:changesvwi1] be discussed.




