






















































































































































































shield was designed to cover the collimator to prevent photon penetration. The design
ol this lead shield had to take into consideration the fact that potassium-38 decays by
emitting 2,68 MeV (maximum) positrons with a 7.7 min T-1/2 (half-life), and that

=00 percent of the 511-keV annihilation + gamma rays are available for imaging. The
shield covering the crystal needed to be thick enough to absorb not only the penetrating
511-keV energy radiation, but also the 2. 68 MeV positrons. In addition, since it was
found that a significant amount of photon leak occurred at the collimator-scintillation
camera head junction, the lead shield had to be designed to cover that portion of the
collimator. A large amount of lead, calculated to be approximately 4 ¢m thick, was
needed since the calculated half-thicknesses for these annihilation radiations from
potassivm-38 are approximately 4.3 em for Nal, 7.2 em for water and 0.42 em for
lead. The weight of the shield itself would therefore be extremely heavy and thus con-
struction of a movable cart to hold the collimator was necessary. Figure 21 shows the
complete design of the shielding apparatus, including its carrying cart.

Figure 21. Pinhole collimator with lead shield
and carrying cart

i . s B8 .

Our initial experiments with ““K have shown that the collimator does an adequate
job of absorbing the unwanted radiation and, therefore, the myocardial area can be
visualized.
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RH = RIGHT HIP

LH = LEFT HIP
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images of both the right hip and left hip were obtained.
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An area of interest was chosen (linear black line in middle figure) and a histogram
ng decreased activity in the LH area as compared

generated (lower figure) reveali
represents bladder actiy 1Ity) consistent

to the RH (the center |N';15«. on the histogram
with RH avascularity and the patient’s cesponse in attempting to revascularize

the area.

Seimieieieieiee



















































Thirty male Sprague-Dawley rats were randomly paired and tested for shock-
elicited aggression. Each daily session lasted 10 minutes and consisted of sixty
2-milliampere shocks of 2 seconds duration delivered at 10-second intervals. Thus,
a pair of rats exhibiting 30 aggressive responses during a session received a score
of 50 percent.

At the end of 2 weeks of preexposure testing, the rats were divided into a test
group (nine pairs) and a control group (six pairs). The test group was exposed to sul-
folane at an average concentration of 213 mg/m? of air (standard error = 2.0 mg/m3)
for 30 days. The only interruption in the exposure was for feeding and testing, which
lasted approximately 1 hour each day. The control group was housed in an identical
inhalation chamber containing an ambient atmosphere.

At the end of the 30-day exposure to sulfolane, the exposure chamber was returned
to an ambient atmosphere. Testing of the control and test groups was continued for
1 week postexposure.

Previous work suggested that increased aggression would occur in the second half
of the 30-day exposure. Therefore, the aggression rate data for each pair of animals
were accumulated in 2-week blocks and then averaged within the control and test groups.
The 2-week base-line and the 1-week postexposure testing were treated similarly
(Figure 34).
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Figure 34. Aggression rate data from rats exposed to sulfolane-w
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EXPERIMENT: A-4-69
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Figure 45. Temporoparietal impact of anesthetized rhesus monkey.

Terminal velocity was 7.1 m, sec.

Fable XXV. Effect of Temporoparietal Impact on Skull Parameters

Experiment A-4-69

Impact force 506 lbs
Deceleration 532 G

Terminal velocity 7.1 m/sec
Lateral skull compression 3.4 mm at 2 msec

Displacement of the
common pericallosal artery 1.4 mm at 3-5 msec (laterally)

*. Compression of the
left cercbral hemisphere 3.8 mm at 3 msec

Displacement of the

left middle cerebral artery 2.3 mm at 3 msec (medially)

nw W
38
33

Displacement of the
right middle cerebral artery

at 0 msec (medially)
at 1 msec (laterally)
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Figure 47. Scanning electron photomicrograph of a bisected statocyst showing numerous
statoconia on the cilia-covered luminal surface. Diameter of cyst is 200 um.
Note the close association of statoconia and cilia in the lower portion of the

higure.

The Aplysia statocyst cells are large enough to penetrate with microelectrodes so
that changes in membrane potential and permeability (measured as electrical conduct-
ance or resistance) can be observed during physiologic stimulation. It has been postu-
lated for 25 years that hair cells perform their transduction in a manner analogous to
that by which a carbon microphone operates: there is a potential difference maintained
across the hair-bearing surface of the cell. When the cilia are deflected the resistance
of the ciliated membrane was postulated to be changed (analogous to the compression
of carbon particles in the carbon microphone) thus modulating the flow of current into
the cell. This would in turn modulate the membrane potential at the site of neurotrans-
mitter release in the case of cochlear hair cells or at the site of impulse initiation in
the statocyst receptors. The cochlear hairs would be deflected by sound-induced move-
ments of the tectorial membrane. When the statocyst is rotated about a horizontal
axis the statoconia roll under gravity to deflect the cilia of those receptor cells at the
bottom of the cyst. The data presented in Figure 48 represent the first case where it
has been | ssible to directly observe changes in membrane potential and conductance
during physiologic stimulation of this class of sensory receptor. In this experiment an
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THE BRAIN AS AN IMMUNOLOGICALLY PRIVILEGED SITE

Principal Investigators: R. A. Morantz and W. G. Shain, Jr.
Technical Assistance: B. J. Bolden

Over the past 50 years the concept has arisen that the brain does not participate
in the immune response of the organism to the same extent as other organs.

To investigate the extent of this phenomenon, inbred Fisher rats were injected
both subcutaneously and intracerebrally with varying doses of tumor cells that had
been cultured from an ethyl nitrosourea (ENU) produced rat glioma. In animals that
were not immunosuppressed it was found that survival could be consistently obtained
if the dose of tumor cells injected was less than 2 x 107 cells. However, if genetically
similar rats were immunosuppressed with antilymphocyte serum (ALS), then as little
as 5x 104 injected tumor cells would consistently cause death within 30 days. Necropsy
study of these animals revealed them to have intracerebral gliomas.

In addition, varying the time of injection of ALS with respect to tumor cell injec-
tion revealed that the essential time period for ALS injection (0.5 ml I. P.) was from
days -1 to +6 (i.e., from 1 day prior to 6 days after tumor inoculation).

In a similar fashion, rats injected subcutaneously with tumor cells revealed the
same phenomenon, i.e., large tumor doses could be rejected in norinal rats but not
in immunosuppressed rats. The subcutaneous tumors in normal rats reached maxi-
mum size on approximately day 7 and began to decrease in size by day 10. By day 30,
after tumor injection, normal rats injected with less than 2 x 107 EA or 8A rat glioma
cells showed no evidence of tumor.

The implication of these data is that the brain as well as the periphery is participat-
ing in the immune rejection of this tumor. More quantitative studies using 51Cr micro-
cytotoxicity tests and the injection of labelled lymphocytes are presently underway to
compare the afferent and efferent limbs of the immune responses to tumor antigens
injected into the brain and periphery.

Related to the previous issue is the question of whether or not the immune system
carries out a surveillance function over the central nervous system in the same man-
ner as it appears to do in certain cases of peripheral neoplasms. The concept of im-
mune surveillance, originally proposed by Thomas? and amplified by Burnet, * implies
that there is an immunologic mechanism by which the orzanism is constantly screening
its internal environment for spontaneous cellular mutaticu which would then go on to
become clinical neoplasia. To determine whether this immunologic screening is occur-
ring in nervous system tumors, pregnant rats were given ENU at a dose of 20 mg/kg
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intravenously within the last 3 days prior to term. The offspring were divided into
three groups: control, immunosuppressed by neonatal thymectomy and weekly injec-
tions of ALS, and immunoenhanced with multiple injections of Bacillus Calmette-Guerin
(BCG). At the termination of the experiment the latency frequency and distribution of
neural and nonneural tumors will be evaluated to ascertain if altering the immune me-
chanisms of the host has affected neural oncogenesis.
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IDENTIFICATION OF SPECIFIC OPIATE RECEPTORS
IN CULTURED CELLS

Principal Investigators: J. C. Blosser and W. G. Shain, Jr.
Technicol Assistance: J. R. Abbott

The existence of specific opiate receptors of membrane origin has recently been
demonstrated in the brain. The concept of an effector molecule binding to a receptor
on the cell membrane and initiating changes in the metabolism of the cell is well estab-
lished. However, elucidation of opiate-receptor mediated intracellular changes respon-
sible for analgesia and dependence is complicated by the high degree of complexity and
cell heterogeneity in the brain. Primary changes due directly to cell-drug interaction
are difficult to differentiate from cell-cell induced secondary changes. These difficul-
ties can be circumvented by using cell culture systems. The object of this study is to
correlate opiate receptors with cell types and to identify drug-receptor induced intra-
cellular changes in nerve cell metabolism.

Identification of opiate receptor sites is accomplished by cells with 3H--naloxone
in the presence of either levorphanol, a potent opiate which binds to the receptor, or
dextrorphan, its inactive enantiomer which does not bind to the receptor. Bound radio-
activity is separated from unbound by collection on a Whatman QE/C filter. Specific
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