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Hypertension is a risk factor for cardiovascular diseases, including
coronary heart disease, peripheral arterial disease and stroke. Synthetic
angiotensin converting enzyme (ACE) inhibitors like captopril and enalapril
are effective to hypertension, but some adverse effects including dry cough,
lost of taste, renal impairment, allergic reactions, skin rashes and
angioneurotic oedema were observed. Therefore, development of safer ACE
inhibitors has been an important research. In recent, there has been a trend
toward development of natural ACE inhibitory peptides generated during
hydrolysis of food protein.

Transferrin family protein (lactoferrin and ovotransferrin) are functional
proteins exist in milk and egg white, and antimicrobial domain was isolated
by peptic or tryptic hydrolysis, respectively. However, effect of transferrin

family protein on ACE activity remained obscure. Therefore, we employed



bovine lactoferrin and hen ovotransferrin to purify new peptides using the
enzymatic hydrolysis method and effects of new peptides on ACE activity
and blood pressure of spontaneously hypertensive rats (SHRs) were
investigated. Furthermore, ACE inhibitory peptide was investigated with
preincubation method and serum analysis to characterize that peptide is a
true ACE inhibitor or a pro-drug like inhibitory peptide.

ACE inhibitory peptides were isolated from transferrin family protein

hydrolysate using enzymatic hydrolysis by high-performance liquid
chromatography. The amino acid of the peptides was identified as LRPVAA
(peptic hydrolysis of bovine lactoferrin) and KVREGTTY (chymotryptic
hydrolysis of hen ovotransferrin), and both peptides produced a
concentration-dependent inhibition of ACE activity in vitro with an I1Cs
value of about 4.14 pM and 102.8 pM, respectively.
The antihypertensive activity of LRPVAA and KVREGTTY was investigated
by SHRs, and the systolic blood pressure (SBP) of SHRs was measured by
tail-cuff method. A dose-dependent reduction of SBP was observed by 13.2 %
and 10.3 % due to the two peptides at 60 min and 40 min after injection,
respectively. The antihypertensive action of LRPVAA exhibited throughout
120 min after injection, and the activity of KVREGTTY exhibited during 60
min after administration.

A HPLC analysis of KVREGTTY after the incubation with ACE showed
that this peptide was totally converted by ACE into KVREGT and TY. After
hydrolysis of KVREGTTY by ACE, the product (KVREGT) has an ICso value
of 9.1 ptM that was about 11-fold of the parent peptide (KVREGTTY). Thus,
KVREGTTY can be considered as a pro-drug. Moreover, KVREGTTY and

KVREGT were administered into SHRs to monitor the time-course change of



SBP. It was found that KVREGTTY produced the maximal reduction of SBP
at 40 min later of injection. But, the maximal decrease of SBP by KVREGT
was observed at 20 min later of injection. This 20 min delay might be
considered as the time required for conversion of KVREGTTY into KVREGT
that is the true ACE inhibitor.

Identification of LRPVAA and KVREGTTY in the blood of SHRs was
carried out chromatographically. Reduction of SBP coincides with the
LRPVAA fractionated from serum drew from femoral vein of SHRs, but
KVREGTTY was not observed on HPLC. It means that LRPVAA reacted
with ACE by the form of hexa-peptde, but the active form of KVREGTTY on
lowering of blood pressure is a derivative of this peptide.

By transferrin family protein, peptic hydrolysis of bovine lactoferrin and
chymotryptic hydrolysis of hen ovotransferrin may release ACE inhibitory
peptides possessing antihypertensive activity in SHRs. Thus, the ACE
inhibitory peptides derived from lactoferrin and ovotransferrin hydrolysates
would be useful for development of new antihypertensive agent and/or new
ACE inhibitor. The result of this research would be importantly basic data

required for practically clinic application in human subjects in the future.
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