
Radlopharmaceuticals. XIX. â€œC-Labeled Octylamine,

The lung, in addition to its main role as the organ
of external gas exchange, serves as a metabolic regu
lator of substances circulating in the blood (1,2).
The lung has been shown to change many circulating
vasoactive substances either by activation, inactiva
tion, or removal and storage for subsequent metab
olism or release (3â€”6).This function has been es
tablished mainly through in vitro studies of isolated
perfused lung tissue (7) . While there has been
considerable speculation in the literature as to the
importance of this newly discovered pulmonary func
tion in disease states, to date no diseases have been
found to be directly related to the failure of this
function (4) . A major barrier to the study of lung
function in disease states has been the lack of non
invasive techniques to assess lung function in vivo
both in normal subjects and in patients with various
abnormal conditions.

For many years the techniques of nuclear medi
cine have been used for the noninvasive study of
pulmonary blood flow and the patterns and dynamics
of gaseous diffusion. However, no studies of the
metabolic aspects of lung function have been re
ported. Therefore, we sought to develop a radio
pharmaceutical that, in addition to indicating blood
perfusion patterns. would be taken up and metab
olized by lung tissue. Such an agent could be used to
determine the lung's ability to regulate circulating
substances and could provide information on re
gional metabolic activity.

Compounds having an amine function are seques
tered by lung â€˜tissue(6) . The site of uptake of bio

genic amines by lung has been shown to be the
capillary endothelium (8â€”11) . In vivo, amines are
oxidized by monoamine oxidase to aldehydes that
can undergo subsequent metabolism ( 12 ) . Unlike
most biogenic amines, which are metabolized to
water-soluble products, aliphatic amines are ulti
mately metabolized to CO2 through the following
pathway:

Râ€•CH2NH2@ Râ€•CHO-)â€˜

Râ€•CO@H-3 â€”@â€œC02

Thus, an aliphatic amine labeled with â€œCcould be
used both for functional dynamic imaging of the
lung and for measuring its metabolic rate by moni
toning â€œCO2expiration.

In studies of lung selectivity toward aliphatic
amines in mice, the pulmonary uptake of aliphatic
amines was found to be related to their lipophilicity.
The affinity for lung tissue became pronounced at
carbon chain lengths greater than seven, whereas
the rate of â€˜1C02expiration was maximized at a
chain length of six ( 13) . Octylamine (Cs) was Se
lected for this study since it showed both high lung
affinity and rapid CO2 evolution.

METHODS

The @C-octylamine(11C-OA) was synthesized as
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After intravenous injection, â€œC-octylamine . HC1 is rapidly sequestered
by the rabbit lung. The initial lung uptake during the first minute was 70 Â±
6%oftheadministereddose,and40%oftheinjecteddoseremainedafter
15 mm. Approximately 12% of the administered radioactivity is exhaled as
ilcot during the first 30 mm.
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PRELIMINARY NOTES

follows: â€˜1C-HCN(14) was trapped in 2 ml of
0.05 M NaOJ-L and the solution evaporated to dry
ness. i-Chloroheptane (0.005 ml in 0.1 ml of di
methylsulfoxide) was added and the mixture was
heated and stirred at 130Â°C for 5 mm. Water (0.1
ml) was added and the reaction mixture was ex
tracted with pentane (2 ml). The pentane was dried
(K2COa and KOH), and 0.5 ml of ether and 0.3 ml
of LiAIH4 ( 1 M solution in THF, Alfa Inorganics,
Beverly, Mass. ) were added at ambient temperature.
After 2 mm, 0.075 ml of 2.7% NaOH was added,
the mixture was filtered, and the resulting solution
extracted with 3 ml of I N HC1. Evaporation of the
HCI extracts ( 10 mm, 60Â°C) yielded â€œC-octyl
amine@ HC1, which was dissolved in 0.9% saline
for injection. The radiochemical yield was 30%,
the synthesis time was 30 mm, and the specific ac
tivity was about 2,000 Ci/mmole (14). Thin-layer
chromatography of the product with carrier octyl
amine@ HC1 added (silica gel 0; n-butanol--acetic
acidâ€”waterI 5 :3 :5 ; Rf = 0.76) showed that the ac
tivity coincided with the spot corresponding to the
authentic octylamine . HCI detected by Ninhydnin.
The only other basic product that could be produced
in this reaction would be â€œC-methylamine(by the re
duction of unreacted H1'CN) and its absence was
confirmed by thin-layer chromatography.

Albino New Zealand rabbits of either sex (4â€”6
kg) , anesthetized with Sunital ( 1.3 mg/kg). were
injected in the marginal ear vein with 3â€”8mCi of
â€œC-octylamine. HC1 in 0.9% saline while posi
tioned under a scintillation camera fitted with a pin
hole (9-mm) collimator. Data were collected from
the time of injection to 20â€”40 mm after. The field
of view was either the chest area alone or the entire
animal. The activity in the whole body (minus the
site of injection ) at the time of injection was taken
as the injected dose, and the percent sequestered by

the lung was calculated from that value. In one ex
periment, the percent of the injected dose excreted
as â€œCO2was determined by trapping the expired
â€œCO2in Ba(OH)2. The precipitated Ba1'CO:t ac
counted for all of the radioactivity in the trap, con
firming that the gas involved was â€œCO@.In some
cases, 99â€•Tc-MAA (@ I mCi, Squibb, Princeton,
N.J. ) was administered after the octylamine study
and 99@Tc lung scans were obtained for comparison
with the octylamine. Numerical data from all dy
namic studies were corrected for radioactive decay.

RESULTS AND DISCUSSION

After intravenous injection, the â€œC-octylamine
HCI was rapidly concentrated in the lungs. Initial
uptakes at I mm after injection were 70 Â± 6% of
the administered dose. Lung activity peaked at 40â€”
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FIG. 1. Lungclearanceof radioactivityafter intravenousiniec.
tion of â€œC-octylamine- HCI into rabbits (each point represents mear
Â±s.d.of threerabbits).

FIG. 2. Thoracicimagesobtained1 mmafter injectionof â€œC-
octylamine - HCI in normal rabbit (A) and rabbit with pleural abscess
(C).For comparison,similar imageswere obtained with e@@@Tc.MAA
(B, D).

60 sec and then began to fall, so that at 15 mm
approximately 40% of the injected dose remained
(Fig. I ) . The slope of the lung clearance curve
shows that the activity is not simply a reflection of
activity in the blood, but that the activity is asso
ciated with lung tissue. In normal animals the rates
of clearance from different areas of the lung were
uniform. During the first 30 mm after injection,
approximately I 2% of the administered radioactivity
was exhaled as 11C02.

Comparison of activity profiles and contour plots
from static images indicated that the initial distnibu
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tion of 1'C-octylamine was essentially the same as
that for Â°9@'Tc-MAA.This suggests that the initial
distribution of radioactivity in the lung is mainly
dependent upon blood perfusion. Thoracic images
(Fig. 2) were obtained with 11C-octylamine . HC1
and Â°9â€•Tc-MAAfrom a normal rabbit and a rabbit
which, after necropsy and histopathologic study,
proved to have â€¢a 3.5-cm-diam extrapulmonary
chronic pleural abscess compressing the adjacent
lobe of the right lung toward the midline.

In these preliminary studies with rabbits and in
previous studies with mice ( 13), 11C-octylamine has
been shown to be avidly sequestered by lung tissue
and ultimately metabolized to â€œCO2.Therefore, its
potential usefulness as a tool for studying the regu
lation of circulating amines is twofold. First, lung
uptake of circulating amines can be assessedby ra
dionuclide imaging after the injection of 1'C-octyl
amine. Secondly, enzymatic oxidation by monoamine
oxidase can be measured by collecting â€œCO2ex
pined during the imaging procedure. Although the
pulmonary extraction of circulating amines has been
discussed in general and an altered pulmonary up
take of biogenic amines has been found in pulmonary
hypertension (15), the importance of this function
of the lung is largely unknown. Similarly, abnormali
ties in monoamine oxidase activity have been impli
cated but not conclusively proven in such diverse
disease states as hypertension (16) , schizophrenia
(17) , depression(18), and migraine(19).

Further work is in progress to explore the useful
ness of 11C-octylamine . HC1 in the evaluation of
pulmonary metabolic function and the assessment of
monoamine oxidase activity in vivo.
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