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Abstract—We have demonstrated that the isolated perfused rat mesenteric arterial bed (MAB) secretes
peptidases capable of metabolizing bradykinin and angiotensin I. The major degradative pathway of
bradykinin by enzymes found in the rat MAB perfusate was mediated by carboxypeptidase A-like activity,
whereas angiotensin 1 degradation followed two main routes, one attributable to a carboxypeptidase A-
like enzyme and the other to an endopeptidase. This latter enzyme seems to be a novel serine peptidase
capable of releasing angiotensin Il directly from both angiotensin I and renin substrate tetradecapeptide.
The rat MAB perfusate was also shown to contain additional endo- and exopeptidases that might play
a role in the metabolism of other vasoactive peptides. Our finding that isolated rat MAB secretes
peptidases into the perfusion medium indicates that peptide processing within the microvasculature
environment may be effected by enzymes besides those normally found in plasma or associated with

cell membranes.

Several circulating and tissue-associated peptidases
have been implicated in the processes of generating
and inactivating vasoactive peptides. Plasma and
vascular angiotensin 1 converting enzyme (EC
3.4.15.1) [1] form the potent vasoconstrictor peptide
angiotensin II. An important role for both amino-
peptidase A (EC 3.4.11.7) and aminopeptidase N
(also referred to as aminopeptidase M; EC 3.4.11.2)
has been proposed in the metabolism of angiotensins,
leading to the formation of angiotensin III and ter-
mination of their pressor activities [2, 3]. In addition,
vascular preparations containing aminopeptidase N
were able to convert or degrade several members of
the kinin, tachykinin and opioid peptide families by
amino-terminal metabolism [4-6]. Dipeptidyl pep-
tidase IV (EC 3.4.14.5) is a plasma membrane serine
peptidase widely distributed in mammalian tissues
that is important in the vascular degradation of sub-
stance P and other peptides having a proline adjacent
to the amino-terminal residue [7]. Carboxypeptidase
N (EC3.4.17.3) degrades biologically active peptides
such as kinins {8] and anaphylatoxins [9], and func-
tions as an enkephalin converting enzyme for some
C-terminally extended precursors [8].

In the course of our attempts to study the meta-
bolic fate of perfused peptides in the isolated rat
mesenteric arterial bed (MAB||), we realized that
relevant enzymic activities were found not only
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|| Abbreviations: MAB, mesenteric arterial bed; Abz, o-
aminobenzoyl; Ang II-FE, angiotensin II-forming enzyme;
EDDn, N-(2,4-dinitrophenyl)ethylenediamine; NMec, 4-
methyl-7-coumarylamide; QF-ERP, quenched fluor-
escence-enkephalin related peptide; QF-ERP7-HE, QF-
ERP7-hydrolyzing enzyme.

associated with tissue membranes but also free in the
perfusing medium. This paper describes some of the
properties of a variety of peptidases present in the
rat MAB perfusate. The possible significance of such
enzymes in relation to vasoactive peptide metabolism
is discussed.

MATERIALS AND METHODS

Materials. Affinity-purified pig kidney angiotensin
converting enzyme (EC 3.4.15.1) was prepared as
described previously [10]. Carboxypeptidase B (EC
3.4.17.2) was from Worthington (NJ, U.S.A.). Pro-
line iminopeptidase (EC 3.4.11.5) was purchased
from Nacalai Tesque (Kyoto, Japan). Angiotensin
I, renin substrate tetradecapeptide, bradykinin,
hippuryl-Lys, hippuryl-His-Leu, His-Leu, Z-Gly-
Phe, Z-Pro-Phe, Dansyl-D-Ala-Gly-Phe (pNO,)-
Gly, diisopropyl phosphofiuoridate and o-phthal-
aldehyde, were obtained from the Sigma Chemical
Co. (Poole, U.K.). Captopril was obtained from
Squibb (Princeton, NJ, U.S.A.). Gly-Pro-NMec,
Ala-NMec and Glu-NMec were from Bachem (Bub-
endorf, Switzerland). QF-ERP5 (Abz-Gly-Gly-Phe-
Leu-Arg-EDDn), QF-ERP6 (Abz-Gly-Gly-Phe-
Leu-Arg-Arg-EDDn) and QF-ERP7 (Abz-Gly-Gly-
Phe-Leu-Arg-Arg-Val-EDDn) were prepared as
described previously [11]. Angiotensin II was
obtained by quantitative conversion of angiotensin I
by treatment with angiotensin converting enzyme.
Similarly, des-Arg’-bradykinin was prepared by
incubating bradykinin with carboxypeptidase B.

The perfused mesenteric arterial bed. Wistar rats
(250-300 g) were anaesthetized with an intra-per-
itoneal injection of sodium pentobarbital (40 mg/
kg, in saline) and the mesenteric arterial bed was
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cannulated and removed as described by McGregor
{12]. The preparation was transferred to a poly-
propylene cuvette (15 X 50 mm, such as the body of a
20 mL plastic syringe) maintained at 37° and perfused
through the vessels with oxygenated (95% O,/5%
CO,) Krebs solution (120 mM NacCl, 4.7 mM KCl,
3.0mM CaCl,, 1.43mM MgCl,, 25 mM NaHCO;,
1.17mM KH,PQ,, 11 mM glucose, pH 7.4). The
perfusion rate was 0.5 mL/min and was achieved by
means of a peristaltic pump which recirculated the
perfusing arterial bed.

Endothelium removal. The endothelium was
removed by infusion of sodium deoxycholate
(1.0 mg/mL in saline) for 40 sec into the MAB prep-
aration, as described previously [13].

HPLC analysis. The analyses were performed on
a Waters HPLC system equipped with an automatic
sample injector on a reversed phase column (C-18,
uBondapak) at a flow rate of 1.5mL/min and a
15 min gradient of 5-30% (v/v) acetonitrile in 0.08%
(v/v) H3PO,, followed by 5 min elution under the
final conditions. Peptides and hippuric acid were
detected by absorbance at 214 nm.

Molecular weight estimation by gel filtration
chromatography. Gel filtration chromatography was
carried out on a HR 10/30 Superose-12 fast protein
liquid chromatography column (Pharmacia, Pis-
cataway, NJ, U.S.A.), equilibrated and developed
with 25mM Tris-HC! buffer, pH 7.5, containing
150 mM NaCl, at a flow rate of 0.3 mL/min. Mol-
ecular weight marker proteins used were cyto-
chrome ¢ (12.4 kDa), ovalbumin (45 kDa), aldolase
(158 kDa), catalase (232kDa), ferritin (440 kDa)
and thyroglobulin (669 kDa). Whenever necessary,
samples were concentrated by ultrafiltration on Ami-
con YM-10 membrane prior to chromatography.

Enzyme assays. All assays were performed at 37°
in 25mM Tris-HCl buffer, pH 7.5, containing
150 mM NaCl. One unit of enzyme activity was
defined as the amount of enzyme releasing 1.0 umol
of product per min, under the described conditions.

QF-ERP7-HE was assayed by a fluorimetric
method with 0.1 mM QF-ERP7 as substrate, as
described by Juliano er al. [11]; the increase in fluor-
escence (excitation 319 nm, emission 418 nm) in this
assay did not discriminate among the several cleav-
able bonds split in the substrate.

Ang II-FE was assayed with 0.25 mM angiotensin
I as substrate by the o-phthalaldehyde fluorimetric
determination of the dipeptide His-Leu formed [14];
no dipeptidases were demonstrated in the rat MAB
perfusate.

Endopeptidase-24.11 was assayed by following the
increase in fluorescence (excitation 342 nm, emission
562 nm) concomitant with the hydrolysis of the sub-
strate Dansyl-D-Ala-Gly-Phe (pNO,)-Gly (50 uM),
as described by Florentin et al.[15].

Carboxypeptidase N activity was measured using
1.0 mM hippuryl-Lys as substrate and the amount of
hippuric acid released, determined by HPLC analy-
sis, as described previously [16].

Carboxypeptidase A-like activity was assayed with
2.5mM Z-Gly-Phe as substrate and the free Phe
was measured on an automated amino acid analsyer
equipped with a single column (6 X 180 mm,
Beckman W-3 resin); this enzyme activity was named
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carboxypeptidase A-like solely in consideration of
its specificity towards Z-Gly-Phe.

Carboxypeptidase P was assayed with 1.0 mM Z-
Pro-Phe as substrate, with free Phe determined as
described in the previous assay.

Aminopeptidase P was assayed using 1.0 mM Gly-
Pro-NMec as substrate according to the procedure of
Hooper et al. [17] in which the fluorimetric detection
(excitation 370 nm, emission 442 nm) of free NMec
required the coupled action of proline iminopep-
tidase, in order to release quantitatively the fluor-
escent moiety from the intermediate (Pro-NMec)
formed by the aminopeptidase P.

Aminopeptidases A and N, and dipeptidyl pep-
tidase IV, were assayed by fluorimetric measurement
(excitation 370 nm, emission 442 nm) corresponding
to the release of free NMec from 1.0 mM substrate
solutions of Glu-NMec, Ala-NMec and Gly-Pro-
NMec, respectively {16]. The assay of dipeptidyl
peptidase IV by this procedure was made possible
because the diisopropylphosphofluoridate-treated
MARB perfusate had no detectable aminopeptidase
P activity.

RESULTS

The partial purification of the proteins in the rat
MAB perfusate achieved by gel filtration enabled
several proteolytic enzyme activities to be identified
unambiguously (Fig. 1). Two endopeptidases, Ang
II-FE and QF-ERP7-HE were recovered among the
high molecular weight proteins and were free of
exopeptidase activities. The major peak of QF-
ERP7-HE activity eluted at a volume corresponding
to a M, value greater than 670 kDa, whereas that of
Ang II-FE activity corresponded to the molecular
weight range of 500-650 kDa.

The contribution of the different peptidases to
the metabolism of bradykinin and angiotensin was
assessed by HPLC analysis of the fragments gen-
erated by incubating 25 uL aliquots of each fraction
with 15nmol of either peptide. Fractions cor-
responding to the carboxypeptidase N-II peak (Fig.
1) accounted for nearly all the bradykinin degra-
dation, with des-Arg’-bradykinin being the only
product formed. The enzymic activities corre-
sponding to aminopeptidase N and carboxypeptidase
N-I (Fig. 1) displayed less than 3% of the kininase
activity shown by carboxypeptidase N-II (Fig. 1),
generating the octapeptides des-Arg!-bradykinin
and des-Arg’-bradykinin, respectively.

Two major enzymic activities were responsible for
the degradation of angiotensin I. The first is referred
to as Ang II-FE and could be monitored either by
tneasuring the formation of angiotensin I by HPLC,
or by following the release of His-Leu using a specific
fluorimetric reaction [14]; the latter procedure was
used to determine the Ang II-FE activity shown in
Fig. 1, being particularly reliable because the MAB
perfusate was devoid of dipeptidases capable of
hydrolysing His-Leu [18]. Evaluation of angiotensin
I degrading enzymes, based on HPLC analyses of
fragments, failed to demonstrate any activity over-
lapping with that of aminopeptidases shown in Fig.
1. It should be mentioned, however, that small
amounts of unidentified angiotensin I fragments were
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Fig. 1. Gel filtration chromatography of rat MAB perfusate: distribution of peptidase activities in the
fractionated effluent volume. Two hundred uL of 50-fold concentrated perfusate, corresponding to the
material released by the rat MAB during 20 min approximately, were injected into a HR 10/30 Superose-
12 column (Pharmacia) equilibrated and developed with 25 mM Tris-HCI pH 7.5, containing 150 mM
NaCl at room temperature at flow rate of 0.3 mL/min. Fractions of 0.5 mL were collected and the
indicated enzymic activities measured as described in Materials and Methods. The Ang II-FE activity
shown was determined by measuring the amount of His-Leu released in the conversion of angiotensin
I into angiotensin II. Enzymic activities corresponding to endopeptidase-24.11, aminopeptidase P and
carboxypeptidase P could not be demonstrated in any of the fractions. One unit of enzyme activity was
defined as the amount of enzyme releasing 1 umol of product per min, under the described conditions.
The protein profile (top) was obtained by continuous A, measurement of the column output. DPP,
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Fig. 2. Time course of angiotensin I degradation by rat MAB perfusate. Twenty nmol of angiotensin I

in 0.1 mL of 25 mM Tris=HC] buffer, pH 7.5, containing 150 mM NaCl, were incubated with 10 uL of

50-fold concentrated rat MAB perfusate for the indicated periods of time. After stopping the digestion

by acidification with 10 uL of 1% H,PO,, each reaction mixture was analysed by reversed phase HPLC,

as described in Materials and Methods. The amounts of remaining angiotensin I and the two peptides

formed in the reaction mixtures are expressed as peak areas (arbitrary units) and indicated for each
incubation time.
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Fig. 3. Time course of accumulation of three proteolytic activities in the rat MAB perfusate obtained
by recirculating the perfusion medium. Six intact MAB preparations were individually maintained at
37° and perfused with oxygenated (95% 0,/5% CO,) Krebs solution at flow rate of 0.5 mL/min. The
initial volume of recirculating medium was 10 mL, and samples of 200 uL were withdrawn at the indicated
times for enzymic assays. The QF-ERP7 hydrolysing enzyme (A), the Ang II-FE (B) and
the carboxypeptidase A-like enzyme (C) were assayed as described in Materials and Methods and the
corresponding activities plotted against perfusion time. MAB preparations from individual rats are
indicated by R1-Ré.
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formed by enzymes collected in fractions 25 and 26
(Fig. 1), and that angiotensin II generated by the
action of Ang II-FE in fractions 21 and 22 (Fig. 1) was
partially degraded by contaminant exopeptidases, as
expected from the elution pattern of these enzymes
outlined in Fig. 1. The second major angiotensin I
degrading activity found in the MAB perfusate, and
revealed by HPLC analysis of the reaction mixture,
could be ascribed to a carboxypeptidase A-like
enzyme. It eluted in fractions 30-32 (Fig. 1), over-
lapping with the peptidase revealed by its ability to
cleave Z-Gly-Phe (carboxypeptidase A-like; Fig. 1),
and the angiotensin fragment formed had a retention
time on reversed phase chromatography slightly
shorter than angiotensin I, and compatible with that
of the heptapeptide angiotensin 1-7.

The renin substrate tetradecapeptide was also
cleaved by the partially purified Ang II-FE, with
angiotensin II and a peptide of shorter retention
time being the only two products detected by HPL.C
analysis. Under identical incubation conditions
(0.25mM initial substrate concentration), this
enzyme formed 3.2 times more angiotensin II when
incubated with angiotensin I than with renin sub-
strate tetradecapeptide. In parallel control assays,
affinity purified renal angiotensin converting enzyme
[10] failed to cleave the renin substrate.

Analysis of the angiotensin I hydrolysates obtained
after incubation with MAB perfusate for up to 160
min, corresponding to about 85% substrate con-
sumption (Fig. 2), demonstrated that the dis-
appearance of angiotensin I was accompanied by a
steady accumulation of the end product, with angio-
tensin II being an intermediate in the degradative
pathway. Since the end product of this reaction was
identical to that formed when purified carboxy-
peptidase A-like enzyme (Fig. 1) was incubated with
angiotensin I, it should correspond to the fragment
angiotensin 1-7; thus, the results presented in Fig.
2 probably reflect the occurrence of two distinct
pathways, one in which the intermediate angiotensin
IT was formed by two successive carboxypeptidase-
A-like-catalysed cleavages of the substrate, and the
other in which the intermediate was the product of
the Ang II-FE action. In both routes the last hydro-
lytic step would have been catalysed by the car-
boxypeptidase A-like enzyme, leading to the
accumulation of the same end product with proline
as the carboxyl-terminal residue.

The data presented in Fig. 3 indicate the rates of
accumulation of three peptidases in the recirculating
medium of six individual rat MAB preparations. No
external stimulus was applied to the MAB either
before or during the perfusion period. There are
three aspects worth considering by comparing the
pattern of accumulation of a given enzymic activity
among the six MAB preparations and the patterns of
different enzymes in a particular MAB preparation.
First, the rate of accumulation of the enzymes was
not always a linear function of perfusion time; sec-
ondly, there were great differences in the accumu-
lation rate of a given enzymic activity among the
various MAB preparations; and thirdly, individual
preparations displayed distinct relative rates of
accumulation when any two enzymic activities were
considered. The results shown in Fig. 3 support the

1901

. 5n }-
£ 3
Q g
e Alo-l o
- =
< >
o " g
2 o5 e
g !
x ¢ d
Q >
b4 3N
z
< OJ 0 w
10 30 50
FRACTION NUMBER

Fig. 4. Gel filtration chromatography of the perfusate
obtained from sodium deoxycholate-treated (endothelium-
denuded) rat MAB. Two hundred ul. of 20-fold con-
centrated MAB perfusate (collected for 60 min following
detergent treatment) were chromatographed on a
Superose-12 column under the conditions described in the
legend to Fig. 1. The QF-ERP7-hydrolysing activity was
measured as described in Materials and Methods and is
expressed as enzyme units. The arrow indicates the
expected elution position of QF-ERP7-HE obtained from
perfusate of an intact rat MAB, as shown in Fig. 1.

conclusion that all three enzymes studied were
constitutively secreted into the perfusion media but
they are insufficient, as yet, to indicate the mech-
anism of secretion and the reasons underlying the
distinct patterns of appearance of each enzymic
activity in the MAB perfusates.

The observation that about 2% of the lining endo-
thelial cells of blood vessels in vivo are dead [19] led
us to compare the protein and enzymic gel filtration

_profiles of perfusates obtained from normal and

deoxycholate-treated MABs. Perfusion of rat MAB
with deoxycholate solution under controlled con-
ditions disrupts the endothelial cells while preserving
the integrity and functionality of inner cell layers
[13]. Both the protein and the QF-ERP7-HE activity
profiles obtained with perfusate of deoxycholate-
treated MAB (Fig. 4) bore little resemblance to
those obtained with perfusate of intact MAB (see
Fig. 1). These observations are an argument against
the possible cytoplasmic origin of the QF-ERP7-HE
found in perfusates of intact MAB and lend support
to the suggestion that rat MAB actively secretes
proteolytic enzymes into the perfusing medium.

Table 1 summarizes some features of the two
endopeptidases found in the rat MAB perfusate,
regarding substrate specificity and sensitivity to
inhibitors. These data were useful not only in pro-
viding the initial biochemical characterization of
these enzymes but also in distinguishing them from
previously described endopeptidases with which they
share some similarities.

DISCUSSION

During our studies of peptide metabolism in per-
fused rat MAB, the so-called McGregor’s prep-
aration [12], we found several soluble proteolytic
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Table 1. Sensitivity to inhibitors and substrate specificity of the endopeptidases

Ang II-FE and QF-ERP7-HE
Ang II-FE QF-ERP7-HE
Inhibitor Relative activity (% control)
pHMB (1 mM) 100 100
EDTA (1 mM) 100 100
Dip-F (1 mM) 3 2
Captopril (5 uM) 100 100
Phosphoramidon (5 uM) ND 100
Dynorphin A, (5 uM) ND 94
Substrate Products
Bradykinin None None
Angiotensin I Ang II, His-Leu* None*
Renin substrate 14P Ang II, no His-Leu ND
Hippuryl-His-Leu None ND
QF-ERP7- or QF-ERP6 None* Positive™
QF-ERPS ND None

Enzyme preparations were obtained as described in the legend to Fig. 1 (*). In

these reactions enzymes were prepared b

y rechromatography over Superose-12

column, whereby fractions displaying only Ang II-FE or QF-ERP7-HE activity

were obtained. All the inhibitors were pr

eincubated with enzyme for 30 min at

room temperature. Angiotensin II release was followed by HPLC analysis and
His-Leu by fluorimetric reaction with o-phthaldialdehyde. Detailed procedures

for enzymic measurements are described
determined; renin substrate 14P, renin s

in Materials and Methods. ND, not
ubstrate tetradecapeptide; pHMB, p-

hydroxymercuribenzoate; Dip-F, diisopropylphosphofluoridate.

enzymes in the perfusate that could be isolated and
partially characterized. Previous reports indicated
that cultured endothelial cells were capable of pro-
ducing and secreting substances such as coagulating
factors stored in the Weibel-Palade granules [20]
and angiotensins, but not renin and angiotensinogen,
present in the cells [21]. We demonstrated that the
MAB endothelial cells contained proteins and
enzymes distinct from those found in the perfusate
of the intact MAB, suggesting also that the pep-
tidases we isolated were secreted selectively into the
perfusate and not released nonspecifically as a result
of cell damage.

We identified both endo- and exopeptidases
among the proteins recovered from the MAB per-
fusate, whose rates of appearance in the perfusion
media seemed to be regulated independently, as
judged by the time course of accumulation of three
representative enzymes. Their contribution to the
metabolic fate of two biologically active peptides
was ascertained by studying the action of the whole
perfusate and its fractions obtained by gel filtration.
Bradykinin was almost exclusively converted into
des-Arg’-bradykinin after incubation with whole
MAB perfusate; it is worth noting that, of the two
equally active carboxypeptidases N activities re-
vealed by the synthetic substrate after gel filtration,
only the low molecular weight form was effective in
destroying bradykinin. Small amounts of des-Arg!-
bradykinin were also detected in the hydrolysate,
reflecting the low relative abundance of amino-
peptidases in the MAB perfusate.

When angiotensin I was incubated with whole
MAB perfusate under conditions limiting the sub-
strate consumption to about 85%, the peptides found

in the hydrolysate could be ascribed to the action of
two enzymes: the Ang II-FE and the carboxy-
peptidase A-like enzyme. The end product that
accumulated as the angiotensin [ was degraded was
the heptapeptide angiotensin 1-7, as inferred from
its retention time on HPLC and from the specificity
of the enzymes involved in the reaction. Two meta-
bolic pathways could be assigned leading to the same
end product, one catalysed by the carboxypeptidase
A-like enzyme alone and the other resulting from
the successive action of the Ang II-FE followed by
the carboxypeptidase A-like enzyme. Kohara ez al.
[22] have shown recently that angiotensin 1-7 is
present in the blood and is formed from angiotensin
I through an ACE-independent pathway.

Although some other enzymes were detected in
the MAB perfusate, especially aminopeptidases,
they did not seem to make any important con-
tribution to the initial steps of bradykinin or angio-
tensin I degradation. Based on measurements using
synthetic substrates for the quantification of pep-
tidases separated by gel filtration, the carboxy-
peptidases were several-fold more active than the
aminopeptidases.

Some biochemical features of the two endo-
peptidases found in the MAB perfusate are outlined
in Table 1. The presence of the QF-ERP7-HE was
demonstrated by its ability to hydrolyse the intra-
molecularly quenched fluorescent enkephalin related
heptapeptide QF-ERP7, a selective substrate for
endo-oligopeptidase A found in some tissue homo-
genates [11]. In contrast to endo-oligopeptidase A,
an enzyme capable of hydrolysing bradykinin and
inhibited by both p-hydroxymercuribenzoate and
dynorphin A, 3, the QF-ERP7-HE was shown to be



A survey of vasoactive peptide metabolizing enzymes

aserine proteinase inactive towards bradykinin. Well
known inhibitors of the angiotensin converting
enzyme (EC 3.4.15.1) and of endopeptidase-24.11,
had no inhibitory effect on this enzyme. The lack of
reactivity of QF-ERP7-HE towards the substrate
QR-ERPS5 suggested that it might have its specificity
directed to paired basic amino acids, a distinguishing
feature of enzymes involved in the processing of
various peptide hormone precursors. However,
assignment of the biological role of this novel serine
proteinase awaits further experimental work.

The second endopeptidase found in the rat MAB
perfusate was a high molecular weight serine pro-
teinase named Ang II-FE. [t was capable of releasing
angiotensin II directly from both angiotensin I and
renin substrate tetradecapeptide, but the rate was
3.2 times higher with the former substrate. The data
presented in Table 1 emphasize the differences
between the Ang II-FE and the angiotensin I con-
verting enzyme since the latter hydrolyses hippuryl-
His-Leu and bradykinin, and is inhibited by ethylene-
diaminetetraacetic acid (EDTA) and captopril [16].
The enzymological properties of other angiotensin
II-producing enzymes have been presented recently
in a report demonstrating the non-identity of angio-
tensin II-producing enzyme IIl with cathepsin G,
tonin and calcium-independent carboxypeptidase
[23]; comparison of such properties with those
described in Table I for the Ang II-FE clearly indi-
cates differences between these enzymes by more
than one criterion. Two additional activities associ-
ated with serine proteinases have been described
as being capable of generating angiotensin II: the
chymostatin-sensitive enzyme from dog isolated
renal artery [24] and the major angiotensin II-form-
ing enzyme from human heart (25). Although this
latter enzyme has been well characterized, the infor-
mation presently available on the Ang II-FE from
rat MAB perfusate seems insufficient to allow a clear
distinction between the two enzymes, leaving the
possibility that they might correspond to the mem-
brane-bound and the soluble forms of the same
enzymic entity.

Our findings that endo- and exopeptidases were
secreted into the perfusate of rat mesenteric bed
disclosed a hitherto unrecognized peptide metab-
olizing potential within the microvasculature
environment. The broad range of specificities
detected and the secretion rates attained by some of
the activities were suggestive of a prominent role for
these enzymes in local peptide metabolism.
However, the widespread occurrence of these
enzymes, the mechanism of their secretion and their
participation in physiological processes, remain to
be established.
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