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produce dry aerosol particles containing """TcOr for lung

imaging (/). We have now compared the performance of
this aerosol generation and delivery system (called B.A.R.C.*

nebulizer) with that of an ultrasonic nebulizert.
It is seen from Table 1 that the B.A.R.C. system delivers

at a very low rate compared with the ultrasonic nebulizer,
but the volume used for nebulization is also proportionately
small, so that the wasted, unnebulized fraction becomes
almost equal in both. Furthermore, the small volume re
quired in the B.A.R.C. nebulizer makes it possible to use
high-specific-activity solutions. Size distribution studies of
aerosol particles from both nebulizers were made by using
an Anderson Cascade Impactor (2). Both nebulizers were
found to give comparable aerosol sizes, the particle-size
distribution from the ultrasonic nebulizer being less dis
persed. The great advantage of the B.A.R.C. nebulizer is
that it produces dry aerosols. It is known that wet aerosols
tend to deposit in major bronchi on their way to the alveoli,
thus producing a heavy bronchial pattern in lung aerosol
images. Figure 1 shows aerosol images obtained from a
subject with the two nebulizers operating at the same com
pressed-air pressure. In both, the patient inhaled through the
nose. As seen from the figure, the wet aerosol from the
ultrasonic nebulizer tends to produce heavier deposition in

FIG. 1. Posterior views of o patient made with (A) B.A.R.C.
nebulizer, and (8) ultrasonic nebulizer.

the major bronchi. The rate of nebulization in the ultrasonic
nebulizer is nearly ten times that of the B.A.R.C., and hence
the compressed air used for drying the ultrasonic aerosols
is insufficient. To obtain completely dry aerosols from the
ultrasonic nebulizer, ten times the air flow would be re
quired, which is uneconomical and inefficient. The inexpen-

siveness of the B.A.R.C. nebulizer is an attractive factor
when resources are limited. This nebulizer is now in routine
use with us for clinical studies in patients with chronic
obstructive pulmonary disease, and there have been no
problems.
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FOOTNOTES

* B.A.R.C. = Bhabha Atomic Research Center.

t De Vilbiss 35A, 1.35 MHZ.
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Effect of PhÃ©nobarbitalon Liver Uptake of Ga-67

After i.v. administration, gallium-67 citrate is taken up
by liver cells. Subcellular Ga-67 is associated with lysosomes
and probably also with a microsomal fraction within the
cell (1,2). One possible explanation for this subcellular
distribution is that Ga-67 may have a specific affinity for
certain enzymes within these organdÃ­es. Various metals can
substitute for iron in enzymes during iron deficiency (3)
and Ga-67 does compete with iron for binding sites on the
blood protein transferrin. In this context, binding of Ga-67

to one or more microsomal enzymes could account for at
least some of the observed localization.

PhÃ©nobarbital is known to increase the amount of en
zymes of the microsomal system, i.e. cytochrome P-450.
cytochrome b.-,, aniline hydroxylase, and aminopyrine de-
methylase. An increase is also found in smooth endoplasmic
reticulum (SER), in protein concentration (including the
anionic transport proteins Y and Z), in liver weight, and
possibly in the RNA content of liver cells (4,5). These
represent only a few of the known effects phÃ©nobarbital
has on the body, but the relationship of Ga-67 to these ef
fects can be looked at rather easily.

Balb/c mice were given daily intraperitoneal injections
(0.1 ml =3= 1.2 mg) of phÃ©nobarbital for six days. Control
mice were injected with 0.1 ml soybean oil (the delivery
solution for the phÃ©nobarbital) at the same time as test
mice. On day eight, all mice were injected with 0.25 ^Ci
Ga-67 citrate in 0.20 ml saline (a dose found to give high
percentage uptake in this laboratory). On the ninth day
the mice were killed and body samples were weighed and
counted in a gamma counter. A standard dose was counted
at the same time to be used in the calculation of a per
centage dose uptake.

The liver-to-body weight ratio was significantly* higher
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(p < .001) in the phÃ©nobarbital mice than in control mice.
Therefore the barbiturate effect on microsomal enzymes and
SER mentioned may be assumed to have occurred.

When computed, the uptake of Ga-67, measured by %
dose/g, was significantly less (p < .05) in the treated livers
than in the control livers. But if the treated liver weight is
adjusted to what a similar control weight would be, using
the formula:

adjusted wt, = treated liver wt, X Ã­Lve-_contro1wt,,
ave. treated wt.

and the ri dose uptake/g for adjusted liver weight is then

recomputed, the control and phÃ©nobarbital groups are not
significantly different. This suggests that the apparent de
crease in uptake could be explained by a dilution of Ga-67
binding sites. Because there is an increased concentration of
liver proteins and enzymes without additional uptake of
67-Ga, a specific binding site is implicated here as in pre
vious papers, but the subcellular binding site for Ga-67 is
not the microsomal enzymes, SER, or any other cell com
ponent increased by phÃ©nobarbital treatment.
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FOOTNOTE
* Significance is measured with the Student's t-test.
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Saphenous Vein Varicositiesâ€”The Use of
Tc-99m-RBC Blood-Pool Imaging
for Evaluation and Follow-up

There are two main venous systems that channel the
blood return from the lower limbs: the superficial veins in
the superficial fascia immediately beneath the skin, and the
deep veins, which always accompany arteries and are usually
enclosed in the same sheath. Venous dilatations, or vari-
cosities, of the superficial system are a consequence of dis
ruption of the normal blood return and may or may not be
symptomatic. The treatment possibilities for those cases in
which they are symptomatic are various, including con
servative, sclerosing, and/or surgical procedures. Before the
physician is able to make his choice of treatment, the patient
must be subjected to a thorough clinical examination, which

FIG. 1. Posterior view of varicose veins of right leg. Left: Im
mediately before sclerotizing treatment, arrow pointing to varicose
vein. Right: 3 wk later; disappearance of blood pool of varicose
veins is evident.

FIG. 2. Internal lateral view of severely dilated veins of right
knee. Left: Before treatment. Right: 2 mo after sclerotizing injection.
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