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    Abstract

      Two bradykinin (BK) analogues with restricted conformational freedom, α-methylphenylalanine5 bradykinin ([Phe(αMe)5]-BK) and α-methylphenylalanine8 bradykinin ([Phe(αMe)8]-BK), were compared with BK with respect to potency on a variety of biological preparations. [Phe(αMe)5]-BK and [Phe(αMe)8]-BK were equipotent (1.5-3.0% of the activity of BK) in their hypotensive action in rats in vivo and (3.0% of the activity of BK) in their ability to contract isolated rat stomach strips in vitro. [Phe(αMe)5]-BK was 10 and 50 times more potent than [Phe(αMe)8]-BK in releasing prostaglandins from isolated, perfused rabbit kidney and heart, respectively, and was 5 times more potent in contracting isolated, superfused cat jejunum. [Phe(αMe)8-BK was 10 times more potent than [Phe(αMe)5]-BK in contracting isolated rat uterus and, moreover, possessed 31% of the potency of BK. The degradation of the BK analogues in a variety of systems was also studied. BK and [Phe(αMe)5]-BK were degraded by guinea pig plasma and by purified rabbit lung converting enzyme, and degradation was inhibited by bradykinin-potentiating peptide (BPP9a). Although not a substrate for the purified rabbit lung converting enzyme, [Phe(αMe)8]-BK was degraded by guinea pig plasma kininase and was protected by BPP9a. The isolated, perfused rabbit kidney efficiently degraded all three peptides, whereas both α-methylated analogues were more resistant to degradation by heart. Pulmonary destruction in rats was 95% for BK and 77% for [Phe(αMe)5]-BK; infusion of BPP9a inhibited this destruction. Pulmonary destruction of [Phe(αMe)8]-BK was not observed, and infusion of BPP9a had no effect. Since degradation of [Phe(αMe)8]-BK by other kininases (e.g., one in guinea pig plasma) was inhibited by BPP9a, it appears that BPP9a is a more general inhibitor of kininases than previously thought. Its failure to potentiate the hypotensive action of [Phe(αMe)8]-BK in rats indicates the dominance of converting enzyme as the major physiologically active kininase in this species.
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