produced in the leaves of plants from absorbed CO, can be observed by
keeping the plant in an atmosphere where the carbon atom in the CO, is ';C.
After a lime, a leafl is placed firmly on a photographic plate and the emitted
radiation darkens the film most strongly where the isotope is most strongly
concentrated (Fig. 31—16a). Autoradiography using labeled nucleotides (compo-
nents of DNA) has revealed much about the details of DNA replication
(Fig. 31-16b).

For medical diagnosis, the radionuclide commonly used today is “}¥Tc, a
long-lived excited state of technetium-99 (the “*m™ in the symbol stands for
“metastable” state). Tt is formed when {3Mo decays. The great usefulness of
*™Te derives from its convenient half-life of 6 h (short, but not too short) and
the fact that it can combine with a large variety of compounds. The compound
to be labeled with the radionuclide is so chosen because it concentrates in the
organ or region of the anatomy to be studied. Detectors outside the body then
record, or image, the distribution of the radioactively labeled compound. The
detection can be done by a single detector (Fig. 31-17) which is moved across
the body, measuring the intensity of radioactivity at a large number of points.
The image represents the relative intensity of radioactivity at each point. The
relative radioactivity is a diagnostic tool, For example, high or low radioactivity
may represent overactivity or underactivity of an organ or part of an organ, or
in another case may represent a lesion or tumor, More complex gamma cameras
make use of many detectors which simultancously record the radioactivity at
many points. The measured intensities can be displayed on a TV or computer
monitor, and allow “dynamic” studies (that is, images that change in time) to be
performed.

____+—Photomultiplier

tube
FIGURE 31-17 Collimated
gamma-ray detector for scanning
{moving) over a patient. The
Seintillator collimator is necessary to select
- crystal ¥ rays that come in a straight line

L from the patient. Without the

_|— Lead collimator collimator, y rays from all parts
of the body could strike the
scintillator, producing a very
poor image.

r— Collimating hole

Patient

*m Emission Tomography

The images formed using the standard techniques of nuclear medicine, as briefly
discussed in the previous Section, are produced from radioactive tracer sources
within the volume of the body. It is also possible to image the radioactive
emissions in a single plane or slice through the body using the computed
tomography techniques discussed in Section 25-12. A basic gamma camera is
moved around the patient to measure the radioactive intensity from the tracer
at many points and angles; the data are processed in much the same way as for
X-rav CT scans (Section 25-12). This technique is referred to as single photon
emission tomography (SPET).”

"Also known as SPECT, “single photon emission computed tomography.”

FIGURE 31-16 (a) Autoradiograph
of a mature leaf of the squash plant
Cucurbita melopepo exposed for 30s
to *CO,. The photosynthetic (green)
tissue has become radioactive: the
nonphotosynthetic tissue of the veins
is free of '*C and therefore does not
blacken the X-rav sheet. This
technique is very useful in following
patterns of nutrient transport in
plants. (b) An autoradiograph of a
fiber of chromosomal DNA isolated
from the mustard plant Arabidopsis
thaliana. The dashed arrays of film
grains show the Y-shaped growing
point of replicating DNA.
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