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As a part of a general program to study the
significance of differences of various enzyme
activities in serum, a systematic study of leu-
cylaminopeptidase (LAP) in human tissues
has been initiated. In the literature there are
conflicting opinions about the meaning of al-
tered serum leucylaminopeptidase levels
(SLAP). Rutenburg, Pineda, et al.(1,2)
have proposed that elevated SLAP levels have
considerable significance in the diagnosis of
carcinoma of the head of the pancreas, where-
as Shay ef al. and Winsten(3,4) maintain
that elevated SLAP levels are of little value
in this connection. Kowlessar et al.(5) and
Rutenburg et al.(6) have reported the ap-
pearance of second and third SLAP compon-
ents in addition to the “normal component”
in patients with hepatobiliary disease. This
report will deal specifically with our studies
of these SLAP components.

Materials and methods. LAP activity was
determined by a modification of the method
of Goldbarg(7). The unit of LAP activity is
defined as that amount of enzyme that will
liberate one microgram of beta naphthyla-
mine from the substrate, L-leucyl-beta-naph-
thamide, in one hour at 37°C.

Serum samples were fractionated by means
of DEAE Cellulose (DEAE Cel) chromato-
graphy. Prior to application to the column
the samples, 2.0 ml of serum, were dialyzed
at 4°C against 100 volumes of 0.005 M phos-
phate buffer at pH 8.6. DEAE Cel, Type 40,
was obtained from Carl Schleicher & Schuell
Co. This adsorbant was equilibrated with
the above buifer before use. The columns

used were 11 mm in diameter and 40 cm long.
The column was then eluted at 4°C by means
of a gradient elution device that provided a
decrease in pH from 8.6 to 4.0 of a 0.005 M
phosphate buffer and an increase in sodium
chloride concentration from zero to 0.18 M
in the course of the delivery of 400 ml of
phosphate-sodium chloride solution to the
column, Fraction volume was 6.0 ml.
Results. In our laboratories, we have sub-
jected the sera of 22 normal adult persons to
DEAE Cel chromatography. It has been
found that in the serum of all such individ-
uals, there were 4 distinct SLAP components.
In Fig. 1, the elution patterns for a repre-
sentative normal adult subject and a person
with severe obstructive jaundice are pre-
sented. The components have been arbi-
trarily identified in the order of elution, and
are defined as follows: a; LAP, activity in
fractions 25-39; 8; LAP, activity in fractions
40-50; B2 LAP, activity in fractions 51-58;
and Bz LAP, activity in fractions 59-74.
There is some variation in amount of this
enzyme activity in each of the SLAP com-
ponents in sera of normal subjects. The most
constant component is the first one to be
eluted, namely, «,-LAP, which has always
been found to account for a large proportion
of total SLAP activity. In Table I, mean
and extreme concentrations for each of the
SLAP components in normal sera are listed.
The elution pattern (Fig. 1) of a person
with obstructive jaundice is typical of 7 cases
of elevated SLAP screened so far. These in-
clude carcinoma of the pancreas, cholelithia-
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sis, and carcinoma of the pancreas with meta-
stasis to the liver. The elevation in SLAP ap-
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FIG. 1.
serum samples from (1) a normal person and
(2) a person with obstructive cholelithiasis,

TABLE I. Average and Range of Concentrations
of SLAP Components in Serum of Normal Per-

ENDOTOXIN MORTALITY AFTER M. A. O. INHIBITION

pears to be an increase in all LAP compon-
ents, rather than the appearance, de novo, of
other components in cases of hepatobiliary
disease.

These findings of several SLAP compo-
nents in normal persons are in direct contrast
to those of Kowlessar(5), and Rutenburg(6),
who report only one component in normal
persons. The nature of these SLAP com-
ponents and factors influencing their elabora-
tion are being actively investigated.

Summary. Four distinct leucylaminopep-
tidase components have been found in normal
human sera by DEAE Cellulose chromato-
graphy. In cases of hepatobiliary disease,
there is apparently an increase in all com-
ponents rather than the appearance of new
components.
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The role of vasoactive amines in shock due
to bacterial endotoxin has received increasing
attention recently. The observation of Gor-
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don and Lipton(1) that pretreatment of mice
with serotonin (5-hydroxytryptamine) re-
duced endotoxin mortality suggested that in-
hibition of endogenous serotonin catabolism
by inhibition of monoamine oxidase (MAO)
might also be effective in protecting against
endotoxin. Such an effect was demonstrated



