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Progress Report 

I 

The progress report submitted 1/22/75 indicated that 60 hamsters had 

been exposed to 2450 MHz frequency at 50 and 25 mW/cm2 for 30 minutes to 

24 hours. Half of these animals were sham irradiated and acted as controls. 

The results of histological observations of these animals have been published 

(Albert and Desantis, 1975) and a reprint is enclosed. In addition 44 hamsters 

exposed to 3000 MHz and 50 mW/cm2 were processed for histological observations 

but have not yet been analyzed. 

Since the last progress report 60 hamsters have been irradiated with 1700 

MHz at 10 and 25 mW/cm2 for 30-120 minutes. Half of these animals were sham 

irradiated and acted as controls. Histological observations on the neuronal 

cytoplasm have been completed and the results were reported at the URSI meetings 

in October, 1975. A copy of the abstract.dealing in part with these observations 

is included. Also included is a copy of the paper describing the details of 

results obtained from the above mentioned animals. This paper is being sent to 

the URSI committee for consideration for publication. 

Additionally 40 hamsters have been exposed to 2450 MHz at 10 mW/cm2 for 

10 weeks (12 hrs/day). These animals were irradiated in two g~oups because of 

the limitations of exposure problems. These animals are being processed for 

histological observations and will be analyzed later. 

It should be emphasized that several additional pilot studies have also 

been conducted to test the methodology for temperature effects. These are not 

being mentioned in the progress report at the present time. 
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Proposal for Additional Studies for 

Effects of Microwaves on CNS 

Under the current contract this investigator is exploring the effects of 

microwaves on the histopathological changes seen in the cytoplasmic components 

of the neuron and some of their tenninals with the light microscope. However, 

no work is being carried out on axonal degeneration, blood vessel and specific 

terminal demonstrations by special Golgi, Fink-Heimer and Nauta staining 

techniques. Further, no detailed correlation of the cell morphology is being 

made at the electron microscopic level. 

It is felt that parallel studies should be conducted at the light and 

electron microscopic levels on the cytoplasm, axonal and dendritic processes, 
i 

interneuronal connections, glial cells and the blood brain barrier in the brains 

of the same animals in which other types of histopathological studies are being 

carried out. This approach is logical for several reasons. The most important 

ones being that several aspects of the brain morphology can be studied in the same 

animal using different techniques. Secondly, an immense amount of time is spent 

on irradiating animals during long term studies and since only a few animals can 

be irradiated at any given time the most efficient way to handle this situation 

would be to get the most out of each animal's tissues. In the long run this 

would be less time consuming, considerably less costly, and the results more 

infonnative as several aspects of morphology in the same brain will be evaluated 

and correlated. 

Since transmission of nervous impulses from one neuron to another usually 

takes place through tenninal branches of the axon of one neuron to the dendrite 
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or cell body of the other neuron, it would be of considerable interest to look 

at, in some detail, the axosomatic or direct terminal connections in which the 

terminal branches of the axon of one neuron wind around the body of another 

neuron and form synaptic contact. For example, butons, knobs and rings. Also, 

look at the axodendritic synapses (en passant) or collateral synapses in which 

· very fine branches of the axon make contact with branches of the dendrites. 

The contact takes place through very small spines carried by the dendrites. 

In addition terminal changes are usually a result of degeneration of the axons. 

Thus, axonal degeneration should also be observed in these studies. This would 

be particularly of interest in the hypothalamus where we have already observed 

cytopathology in the neuronal cytoplasm (Albert and Desantis, 1975). Electron 

microscopic studies would further clarify light microscopic observations. 

We would like to verify the reports by the Soviets in which they have 

described the spines on the ends of dendrites as deformed, sometimes fragmented, 

and even reduced in numbers and bending of the axons (degeneration). These 

studies will be conducted in animals exposed to pulsed and continuous microwaves 

for variable periods of time. The microwave exposure parameters will be the 

same as described unrler Methodology in the previous contract. It is proposed 

that we use similar methods of neurohistology that have been employed by our 

Soviet counterparts, namely the various Golgi techniques in addition to the 

Fink-Heimer, Nauta and Penfields stains. 

It has been known that the blood vessels of the central nervous system show 
t 

a specific barrier to the passage of materials across their walls. This aspect 

is of considerable interest as neuronal functions would drastically be altered 

3 



.. 

if the integrity of the blood brain barrier was impaired. Recent reports by 

Frey (1975) and Oscar (1975) indicate that microwave exposure caused increased 

penneability in the brains of rats. Frey reported leakage of sodium fluorescein 

mainly in the diencephalon. However, some leakage was observed in the mesencephalon 

and metencephalon. He also stated that fluorescence was particularly prominent 

in the vacinity of the lateral ventricles. These observations are of great 

interest since our laboratory has previously reported morphological changes around 

the third ventricle that are very pronouncea (Albert and Desantis, 1975 a). It 

is quite possible that the two observations described are interrelated. Oscar's 

' observations indicate that increase amounts of labeled mannitol enter the 

brain parenchyma after exposure to pulsed and cw microwave irradiation at 

10 mW/cm2 or less power densities. This phenomena can be better studied by 

electron microscopy as very specific techniques have been developed· that allow 

one to study transport across intercellular junctions and across the cell cyto

plasm by the use of electron dense tracers. We have used these techniques in 

our laboratory and propose that this contract allow us to re-examine the reports 

of Frey (1975) and Oscar (1975) by electron microscopy. This method will give 

more precise and clear results because it provides the observations on single 
e 

cells and cell junctions at very high resolutions (10 A). Frey's studies were 

based on gross observations of thick slices of brain tissue and thus at very low 

resolutions {.~<-.lmm). At these resolving powers no detenninations can be made 

regarding the integrity of the intercellular junctions or transport across endo

thelial cells. Oscar's work deals with movement of labeled molecules across the 

vascular walls and again it provides no infonnation as to whether the microwaves 

alter the integrity of the cell junctions or the endothelial cells. Autoradiographic 
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procedures at light and electron microscopic levels would clearly indicate the 

structural components altered by microwave irradiation. 

Justification of Additional Funds 

This renewal application proposes to perform the cytopathological studies 
' 

outlined in last years proposal as well as additional light microscopic studies 

using new techniques of Golgi, Fink-Heimer, Nauta, etc. staining and autoradiography 

and electron microscopic studies using electron dense labels to study blood brain 

barrier and neuronal interconnections. In order to perform these proposed studies 

it is requested that the salary of one additional research assistant who will 

carry out the techniques of electron microscopy, Golgi and other histological 

procedures be added to the budget. Small amounts of additional monies are asked 

for supplies and electron microscopic service contract. 
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Budget 

May 1, 1976 - April 30, 1977 

This budget reflects costs previously negotiated for 1976-77 as well as 

additional costs requested with this proposal and progress report. 

Supplies: 

Equipment: 

Travel: 

Principal Investigator 5% 

Research Assistant 100% 

Electron Microscopy Technician 100% 

Part-Time Lab Aid 

Secretary 
Subtotal 

Hood 

Diamond Knife 

1,700.00 

11 ,700. 00 

10,000.00 

4,000.00 

3,000.00 
30,450.00 

3,500.00 

l, 000. 00 

l ,200.00 

International Meeting 800.00 
(IMPI - in Belgium) 

Technician to Walter Reed exposure facilities 800.00 

Consultant: 3,000.00 

Others: 

0 

Publications, Books, etc. 

Diamond Knife resharpening 

Electron Microscopic equipment, 
contracts and other services 

Subtotal 

6 

600. 00 

600.00 

2,000.00 

13,500.00 



Fringe Benefits: 

16.5% of Salary and Wages 

Indirect Costs: 

52% of Salary and Wages 
(May l, 1976 - June 30, 1976) 

* 61% of Salary and Wages 
(July l, 1976 - April 30, 1977) 

Subtotal 

TOTAL 

* DHEW Agreement: November 7, 1975 
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5,024.00 

4,611.00 

13,834.00 

23,409.00 

67 ,4'}9. 00 
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Budget 

May l, 1977 - April 30, 1978 

Principal Investigator 5% 1,870.00 

Research Assistant 100% 12,870.00 

Electron Microscopy Technician 100% 11,000.00 

Part-Time Lab Aid 4,400.00 
' 

Secretary 3,300.00 

Subtotal 33,440.00 
\ 

Supplies: 3,850.00 

Eguipment: 2,500.00 

Travel : 

Principal Investigator 800.00 

Technician 800.00 

Consultant: 3,000.00 

Others: 3,500.00 

14 .450. 00 I Subtotal 

Fringe Benefits: 

16.5% of Salary and Wages 5,518.00 

Indirect Costs: 
1' 

/ 
., i~ 61% of Salary and Wages 

~'~ 
Subtotal 

TOTAL 73t"oo 
I .. 

! 
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