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Previous work using I'3! labeled neutral
fat suggested that use of a radioactive labeled
fatty acid could prove valuable in studying
gastrointestinal function. This report con-
cerns use of I'3 labeled oleic acid in the fur-
ther investigation of certain physiological as-
pects of digestion and absorption in normal
and abnormal subjects.

Procedure. Human subjects. Thirteen hu-
mans with no evidence of abnormality re-
lated to the digestive tract were used as con-
trols. After 4 hours of fasting, each was
given a gelatin capsule containing 0.5 cc of
oleic acid which included 25 pc of 1! labeled
oleic acid. They were then given 20 drops of
Lugol’s solution and 3 gelatin capsules con-
taining barium sulfate powder. This was
taken with small amounts of water. A fast-
ing state was then maintained for the follow-
ing 6 hour period. Two ml venous blood sam-
ples were drawn at hourly intervals at second
through sixth hour following ingestion of the
capsules. At the third hour fluoroscopic ex-

* Supported by research grant of the Division of
Arthritis and Metabolic Diseases, N.I.H.

amination of the abdomen was made to detet-
mine gastric emptying and location of the
barium. The subjects were allowed to return
to their normal eating habits after the 6 hour
period. All feces passed within 48 hours after
the test was collected in individual containers:
Blood samples were analyzed for radioiodine
content and total radioiodine blood levels were
determined and expressed as percentage of in-
gested material as described by Baylin et al.
(1). TFecal samples were individually ana-
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FIG. 1. Blood radioactivity levels (avg of 13 human
controls with standard deviation).
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TABLE 1.
Triolein emulsion Oleic acid
Blood Blood
radioactivity  Recovered radioactivity =~ Recovered
levels (¢ in feces levels (%) in feces
4hr 3hr Ghr (%) 4hr 5hr 6hr (%)
Normal (avg 141 133 124 0 128 12.2 112 7
Ca of pancreas 1.7 47 38 49.0 10.4 11.3 11.7 10.0
Pancreatectomy 24 32 28 64.7 89 7.6 6.6 2.3
Sprue (in relapse) 33 33 4.0 32.0 38 77 78 15.9
Regional enteritis 3.7 35 33 69 55 5.1 48.3
Amyloidosis with marked diarrhea 52 52 19 1.0 S5 11
Gastrie resection, Hofmeister
(1) Without evidence of malnu- 10.6 12,0 10.9 94 93 8.9 1.3
trition
(2) With evidence of malnutri- 36 38 38 72.3 119 105 93 2
tion

lyzed for radioiodine content. and the total
expressed as percentage of the administered
radioactivity as described previously(2).
Seven patients having proven gastrointestinal
disease were studied in the same manner.
Animals. Fourteen healthy dogs were used
as controls. After 4 hours fasting, each con-
trol was given a gelatin capsule containing
0.5 ml of oleic acid which included 25 mc of
113! Jabeled oleic acid. Two ml venous blood
samples were drawn at hourly intervals for
the second thru the fifth hours following in-
gestion of the capsule. No attempt was made
to collect the feces. Blood samples were
analyzed as described above. Identical pro-
cedures were carried out on 7 dogs that were
not fasted prior to the test. Two pancreatec-
tomized dogs and 2 dogs in which pancreati-
tis was produced by vinylite infusion into the
main pancreatic ducts(3) were tested in iden-
tical manner as the 14 control dogs.

Results. The results obtained in the 13
human controls are presented in Fig. 1. Av-
erage blood radioactivity levels and associated
standard deviation are shown as a function of
time after the test meal. Average fecal re-
covery for this group was 0.7%. with a range
of 0 to 2.8%. For comparison the average
curve of the human control with triolein test
meal is shown.

Table I shows the results obtained in 7 pa-
tients tested with neutral fat (triolein emul-
sion) and with oleic acid.

The results obtained in the group of con-

trol dogs are shown in Fig. 2. The average
curve of human controls with oleic acid test
meal is presented for comparison. Table II
shows data obtained in the 4 dogs in which
pancreatic insufficiency was produced.

The 7 dogs tested under a non-fasting con-
dition yielded radioactive blood levels which
were not uniform, were unpredictable and did
not conform to the reproducible curves seen
in fasted animals.

The studies with normal humans and dogs
have shown that characteristic and reproduc-
ible curves of blood radioactivity levels are
obtained when I'3! labeled oleic acid is given
as described above. Similar results have been
reported by other investigators(4). Theo-
retical consideration of the physiology of the
G. I. tract would indicate that use of both
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FIG. 2. Test material—% ml oleic acid in capsule
(avg levels of 13 normal dogs).



T131. L ABELED OLEIC ACID ABSORPTION

TABLE II. Blood Radioactivity Levels in Dogs.

Triolein emulsion Oleic acid capsule
4 hr 5hr 6 hr 4 hr 5hr 6 hr
1% (%) ~
Panereatitis—vinylite
1.5 1.3 1.5 1.1 6.5 7.8
1.5 34 44 6.5 7.0 8.0
Panecreatectomy
— 5.3 1.2 10.6 10.1 7.6
0 3 0 11.3 14.7 4.5
1.6 2.0 2.2 11.7 12.0 9.0

neutral fat and fatty acid test might differ-
entiate between abnormalities of digestion
and absorption.

This assumption was tested in the 4 dogs
in which pancreatic insufficiency was pro-
duced. As seen in Table II post operative
neutral fat blood radioactivity levels were
markedly depressed. These results attest to
the pancreatic insufficiency as demonstrated
previously(5). . In contrast, blood radioactiv-
ity levels following oleic acid test were within
the range of normal. The 2 patients with
known pancreatic disease (Table I) gave re-
sults similar to those obtained in the pancre-
atic deficient animals. In the few patients
with known small bowel disease tested, both
triolein and oleic acid curves were depressed
(Table TI). :

The results obtained in the experimental
animals and the small number of patients

809

with known gastrointestinal abnormalities
suggest the probability that neutral fat and
fatty acid will prove helpful in differentiating
between abnormalities of digestion and ab-
sorption. Similar conclusions have been re-
cently reported by others(4,6).

Summary and conclusion. 1. Constant and
reproducible curves of blood radioactivity
levels are found in normal humans and dogs
after an oleic acid test. 2. Following pan-
createctomy and induced pancreatitis in dogs,
the curves obtained with oleic acid test were
within normal range while those obtained with
triolein were depressed.
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Estrogens stimulate secretion and prolifera-
tion of mammotropes (Mt) of the anterior
pituitary gland(1-3). Mammotropic tumors
(MtT) can be induced in rats by prolonged
estrogen treatment; they are readily trans-
plantable to estrogen-treated and, occasion-
ally, to normal rats. Upon successive trans-

* This work has been supportedfby grant of Na-
tional Institutes of Health. ‘

plantation, the former, that is, dependent
MLtT, invariably gives rise to autonomous vari-
ants. Extracts of such tumors contain mam-
motropin (MtH; synonym: prolactin)(4).
All transplanted mammotropic tumors thus
far studied have had a pronounced somato-
tropic effect and were markedly responsive to
estrogens. The present study was undertaken
to investigate more precisely the role of hypo-



