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Abstract
Elevated ACE expression in tissues (which is generally reflected by blood ACE) is associated with increased risk of several cardio-
vascular diseases. Elevated blood ACE is also a marker for granulomatous diseases. Recently, we developed a new approach for 
detailed characterization of ACE status in the blood – ACE phenotyping.
Objective and Methodology
 We applied ACE phenotyping to characterize blood ACE in 200 serum or citrated plasma of 200 unrelated patients. ACE phenotyp-
ing include 1) simultaneous determination of ACE activity with 2 substrates (ZPHL and HHL); 2) calculation of ratio of hydrolysis of 
two substrates (ZPHL/HHL ratio); 3) determination of the levels of ACE immunoreactive protein and ACE conformation with set of 
mAbs to ACE.
Principal findings
Only a combination of ACE activity determination with two substrates and determination of the amount of ACE immunoreactive 
protein with mAb 1G12 allows objectively detect 23 patients (out of 200) with ACE inhibitors in their blood. After excluding such 
patients we established normal values of ACE in healthy populations – 50-150% from control plasma. Increased of ACE levels more 
that 150% in 8 patients (out of 200) likely reflects presence of ACE inhibitors (increasing ACE shedding), increase in glycocorticoid 
or thyroxine production (increasing overall expression of ACE in the body) or systemic sarcoidosis or Gaucher disease. ACE pheno-
typing also allowed to identify 4 patients with conformationally altered ACE. The screening of unrelated (or healthy) populations 
for detection of conformationally impaired ACE definitively has clinical significance, because such patients has 2-4 fold of increase 
in ACE activity with natural substrate Angiotensin 1 (i.e. theoretically having significantly increase local concentration of AII, which 
is the risk factor for many cardiovascular complications
Conclusions 
ACE phenotyping has clinical significance and should be used for patients screening because allows to establish different risk 
groups based on ACE phenotype.
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