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irreversible complex and (2) formation of a
micelle. The ability of these agents to induce
hyperlipemia in animals was reflected by
inhibition of enzymatic lipolysis in vitro.
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Increased Urinary Pressor Activity (Aortic Strip Assay) in

Tolbutamide-Treated Diabetes.*t
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Section of Endocrinology and Metabolism, Department of Medicine, University of Pittsburgh and
the Medical Center and Shadyside Hospitals

Measurements of urinary pressor activity
(aortic strip assay) in healthy subjects, in
patients with newly diagnosed or known and
treated diabetes mellitus, and in non-diabetic
adults with symptoms suggestive of endocrin-
opathy have revealed differences which are
statistically significant. The data and pos-
sible interpretations are herein presented.

Materials and wmethods. Pressor activity
(aortic strip assay) has been measured in a
total of 692 twenty-four hour specimens of
urine collected with refrigeration from the
same number of subjects and patients. The
results are expressed as gamma epinephrine
equivalents or g.e.e.(1).

The presence or absence of diabetes mel-
litus was determined in each subject by means
of one or more oral glucose tolerance tests(2).

The results have been grouped into 5 cate-
gories: a) healthy adult controls, male and
female, b) ambulatory non-diabetic patients
with symptoms or signs indicative of pos-

* Aided by grants from John A. Hartford Foun-
dation, Inc., Department of Health, Education and
Welfare and Western Pennsylvania Arthritis Foun-
dation. -

t Publication No. 5 of Diseases Documentation
Center (KASC).

sible endocrinopathy, c) adults with newly
detected and untreated diabetes, d) adults
with known diabetes under diet and insulin
treatment, and e) adults with known diabetes
under diet and tolbutamide therapy (0.5 to
1.5 g per day) (Table I).

" Each subgroup was in turn divided into
age categories by successive decades between
20 and 70 years, and then by weight, i.e.,
169 Ib or less and 170 1b or higher to deter-
mine whether these variables were related to
urine pressor activity.

The statistical significance of any differ-
ences between each of the 4 groups of patients
and the control subjects, and within each
patient group subdivided as to age and body
weight was evaluated by T test (p<<0.05 indi-
cated statistically significant differences).

Results. Urinary pressor activity in 116
healthy adult subjects ranged between 8.1
and 158.8 g.e.e., averaging 27.8 == 27.5 g.ee.
(Table I).

Urinary pressor activity was higher by
about one-half in a series of adults with
symptoms, signs and laboratory findings in-
dicative of an endocrinopathy or a metabolic
disorder other than diabetes mellitus (Table
I). This group of 312 patients comprised
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TABLE 1. Urinary Pressor Activity (Aortie Strip Assay) in Subjects Without and With
Diabetes Mellitus.

Including values greater

Excluding values greater

than 100 g.e.e./24 hr

than 100 g.e.e./24 hr

Subjects Mean + S.D. (n) Mean + 8.D. (n)
Healthy controls 27.8 - 27.5 (116) 23.8 =17.4 (112)
Ambulatory patients without diabetes  *35.9 + 28.8 (312) *32.4 +- 19.2 (303)
D.M. without Rx *37.2 + 32.0 (112) ¥33.6 = 24.3 (107)
D.M. (insulin therapy) *50.8 + 75.0 (104) *33.4 +19.5 ( 97)
D.M. (tolbutamide therapy) *50.3 + 68.0 ( 48) *32.9 +18.4 ( 44)

* Differences between these and the control values are statistically significant.

g.e.e. — gamma epinephrine equivalents.

104 with obesity, 14 with renal disease, 29
with hypothyroidism, 18 with hyperthyroid-
ism, 18 with collagen disease, 90 with adreno-
genital syndrome and/or polycystic ovaries,
and 39 with various complaints which could
not be ascribed to any endocrinopathy.

In each of these the glucose tolerance test
(1.75 g of glucose per os per kilogram of body
weight with measurements of the venous blood
sugar(2) prior to and at %%, 1, 2, 3, 4, and
5 hours) was non-diabetic within several days
of the collection of the 24-hour urine speci-
men for pressor assay. In each of these
patients the fasting blood sugar level was
less than 120 mg%, the values at 14 and
1 hour were less than 180 mg%, and the
2-hour and subsequent levels were less than
120 mg%.

The presence of newly diagnosed and un-
treated diabetes mellitus based on the cri-
teria cited above was associated with an
increase (again approximating 50%) in the
level of pressor activity in the urine. A
greater increase (about 100%) was recorded
in known diabetic patients under therapy
with diet and tolbutamide or with diet and
insulin. The increase in the mean values
of pressor activity in these patients resulted
largely from the presence of sporadic values
in excess of 100 g.e.e. (Table I). These were
equally frequent in the insulin and in the
tolbutamide treated groups. Recalculation of
the mean values in tolbutamide or insulin
treated diabetic subjects after exclusion of
all values in excess of 100 still yields a mean
which is significantly different from the con-
trol value (Table I).

Subdivision of the 5 categories of subjects
or patients in accord with age by decades

or with body weight (using 170 lb as the
dividing point) failed to reveal any effect of
these 2 variables on the urinary pressor activ-
ity recorded for the individual groups as a
whole.

Discussion. The higher urinary pressor
activity in patients with symptoms or signs
which result in a visit to a physician or hos-
pitalization may be the result of stress. The
fact that the presence or absence of untreated
diabetes does not modify this increase sug-
gests that this finding may be related to
illness in general and not to diabetes or
other specific disorders.

The increase in the urinary pressor activity
in insulin-treated diabetes is well recognized.
Obvious or undetected absolute hypoglycemia
or even sudden decreases in blood sugar
levels evoke a release of epinephrine(3).
However, the presence of similar increases in
urinary pressor activity in diabetic patients
treated with tolbutamide suggests but does
not establish that this agent may produce
absolute or relative hypoglycemia, or a ten-
dency thereto, more often than one would
judge from the sporadic reports of absolute
hypoglycemia observed in patients treated
with this agent(4-11).

Summary and conclusions. 1. In ambula-
tory patients with suspected or proved but
untreated endocrinopathies including newly-
diagnosed but untreated diabetes mellitus
urinary pressor activity as measured by an
aortic strip assay is about one-half again as
great as that recorded in comparable age
controls. 2. Therapy of diabetes mellitus with
either insulin or tolbutamide is associated
with increased urinary pressor activity which
is some two-fold higher than that observed
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in control subjects. 3. Neither age nor the
presence or absence of obesity appeared to be
related to the level of pressor activity in
the urine in any of the groups studied.
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Degranulation of mast cells has been re-
ported to occur in response to a variety of
pathological and experimental conditions. On
the one hand, it was said that it is a sine
qua non of massive histamine release(1). On
the other hand, it has been maintained that
histamine release can occur without mast
cell degranulation(2,3).

Much of the literature dealing with mast
cells is based on studies of histological prepa-
rations where it is assumed that fixation pre-
cludes subsequent cytological changes. Where-
as this may be essentially so for many cell
types, we have found that it is not for mast
cells after methanol fixation as commonly
practiced.

Materials and methods. Rat peritoneal
fluid preparations were made either by allow-
ing a spread drop to dry on the slide or by
a brush technique(4). When dry, they were
fixed in methanol for 10 minutes as commonly
done in hematology. Methanol fixation up
to 14 days was also used to insure complete
fixation. The cells were again air-dried and
a coverslip was applied on the dry prepara-
tion. The cells were then examined micro-
scopically at magnifications of 400 or 600
times with phase or with interference con-
trast (Nomarski optics) and individual cells

* Supported by grant from Am. Heart Assn.

were kept under observation while various
reagents were introduced under the coverslip.
Basically, the following conditions were ex-
amined: a) rehydration of the fixed cells
with various aqueous media and b) substitu-
tion of the aqueous medium of a) with either
aqueous toluidine blue or a saline solution
of the histamine liberator Compound 48/80.*
Direct measurements of cellular diameters
were made with an ocular filar micrometer.
Observations on individual granules also were
made. Time-lapse cinephotomicrographic re-
cordings were obtained?! from which rapid
changes in individual cells and granules could
be followed reliably. The measurements of
diameters are not readily translatable into
volumes because of the extreme flattening
of the cells in these preparations.

Results. Rehydration with distilled water,
saline, or dilute aqueous toluidine blue almost

t I thank Dr. S. W. Singleton, Burroughs Well-
come and Co. (USA), Tuckahoe, N. Y. for supplies
of Compound 48/80, a polydisperse condensation
product of N-methylhomcanisylamine with formal-
dehyde.

1 I thank Dr. R. Robineaux, Centre de Recherches
d’Immuno-Pathologie de 1’Assoctation Claude Ber-
nard, Hépital St. Antoine, Paris, for receiving me in
his laboratory, where the time-lapse sequences were
obtained during part of my sabbatical leave (Dec.
1963-July 1964).



