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Summary. Arg-Pro-Pro-Gly-Phe, the N-terminal pentapeptide of bradykinin, is not an inhibitor of angiotensin-converting
enzyme and is not hydrolyzed by the enzyme. Arg-Pro-Pro, the N-terminal tripeptide is a relatively potent (ICs,=
2.3 x 105 M) inhibitor but its higher homolog, Gly-Arg-Met-Lys-Arg-Pro-Pro is not an inhibitor of angiotensin-converting

enzyme.

Using highly purified preparations of lung angiotensin-
converting enzyme (also known as kininase II, EC 3.4.15.1),
a number of investigators have shown that bradykinin
(Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg) is cleaved to yield
the 2 C-terminal dipeptides Phe-Arg and Ser-Pro?3. Al-
though the enzyme might be expected to hydrolyze the
remaining pentapeptide (Arg-Pro-Pro-Gly-Phe), no evi-
dence has been found to indicate that angiotensin-convert-
ing enzyme yields Gly-Phe. Recently, Borges et al.* have
reported that isolated, blood-free liver preparations (per-
fused with uM concentrations of bradykinin) yield Gly-Phe
as well as Ser-Pro. Phe-Arg and other metabolites which
may have originated from bradykinin. From their results, it
was suggested that angiotensin-converting enzyme can hyd-
rolyze the Pro-Gly bond of bradykinin. Further interest in
this possibility arises from the finding that the N-terminal
tripeptide, Arg-Pro-Pro, is a moderately potent inhibitor of
bradykinin®. The degree of inhibition is pH dependent, the
tripeptide being more potent at pH 8.0 than at 6.0°%
Nonetheless, the intriguing possibility is suggested that if
angiotensin-converting enzyme hydrolyzes the Pro-Gly
bond of bradykinin, it will have formed an inhibitory
metabolite. Thus, the purpose of the present study was to
examine the ability of angiotensin-converting enzyme to
hydrolyze Arg-Pro-Pro-Gly-Phe, or alternatively, to deter-
mine whether the pentapeptide is capable of inhibiting the
enzyme. ~
Materials and methods. Angiotensin-converting enzyme was
purified from porcine lung as described previously’. The
preparation used throughout was equivalent to Fraction G
(purity of approximately 35%). Arg-Pro-Pro-Gly-Phe, Arg-
Pro-Pro, BPP,, (< Glu-Trp-Pro-Arg-Pro-Gin-Ile-Pro-Pro),
and Gly-Arg-Met-Lys-Arg-Pro-Pro were prepared by the
Merrifield solid phase method®. The B-chain of insulin
(bovine) was obtained from Armour Pharmaceutical Co.,
Phoenix, AZ, USA. Hippurylglycylglycine (Hip-Gly-Gly)
was synthesized as described previously’.

Assays of angiotensin-converting enzyme were performed
as follows: Each 5-ml reaction mixture contained 0.05 M
Hepes buffer at pH 6.0 or 8.0, 0.1 M NaCl, 1 mM Hip-Gly-
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Gly, and 0.38 pg of enzyme. Hydrolysis was measured by a
quantitative ninhydrin technique®. Except where noted,
inhibitory peptides were added at concentrations in the
range 1-20 pM. In experiments where Arg-Pro-Pro-Gly-
Phe was tested as a substrate for angiotensin-converting
enzyme, Hip-Gly-Gly was omitted from the reaction mix-
tare and the pentapeptide was added at concentrations of
10 and 50 pM. The quantity of enzyme used (3.8 ug) was 10
times the amount needed to detect hydrolysis of bradyki-
nin.

Results and discussion. Confirming results of previous
studies®®, we found that BPP,, (SQ 20881), at low concen-
trations, inhibited the hydrolysis of Hip-Gly-Gly by angio-
tensin-converting enzyme (IC5o=1.8x 107% M). Arg-Pro-
Pro also inhibited the reaction at pH 8 (IC4,=2.3x 107 ¢ M)
but was relatively ineffective at pH 6 (figure). Arg-Pro-Pro-
Gly-Phe did not inhibit angiotensin-converting enzyme and
was not a substrate, even when the enzyme concentration
was increased 10fold. These results are in agreement with
our previous finding that Gly-Phe was not a product of the
hydrolysis of bradykinin by angiotensin-converting en-
zyme? and suggest that the pentapeptide does not bind to
the enzyme. The formation of the dipeptide Gly-Phe from
bradykinin in isolated liver preparations* cannot be ac-
counted for by the action of angiotensin-converting en-
zyme. Although Arg-Pro-Pro clearly inhibits angiotensin-
converting enzyme, our data show that this tripeptide is not
formed.

In view of the potency of BPP,, and the structural similarity
of Arg-Pro-Pro (both peptides contain the C-terminal Pro-
Pro sequence), we investigated the possibility of using an
N-terminal higher homolog of Arg-Pro-Pro as an enzyme
inhibitor. Gly-Arg-Met-Lys-Arg-Pro-Pro was tested in the
concentration range of 1-30 uM. No significant inhibition
was detected. Similar results were obtained with the B-
chain of insulin; a polypeptide re;)orted to be a substrate
for angiotensin-converting enzyme”’.
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