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Immunochemical Investigation of Activation Mechanisms of
Renin in Human Kidney and Plasma

Kiyoko NARUSE, Mitsuhide NARUSE, Wako YUMURA?Y, Shigehisa HIROSE?),
Nobuhiro SUGINOY, Tadashi INAGAMI® and Hiroshi DEMURA
Department of Medicine II, Institute of Clinical Endocrinology, "Department of Medicine IV, Kidney Center,
Tokyo Women’s Medical College, ?Department of Chemistry, Tokyo Institute of Technology, and
SiDepartment of Biochemistry and Hypertension Center, Vanderbilt University (USA)

Although human plasma contains a large amount of inactive renin (prorenin), the details of its
processing and pathophysiologic significance have not been elucidated. To clarify whether the post-
translational modification of prorenin occurs inside the kindey, we applied the immunohistochemical
technique using anti-prorenin antibodies with different site-specificity. Biopsy and surgical specimens
of human kidney obtained from 11 patients with various diseases were stained immunohisto-
chemically using the avidin-biotin complex method. Specific immunostaining of prorenin was
demonstrated by anti-prorenin antibodies in the JG cells of all kidney tissue specimens. The intensity
of the prorenin immunostaining, however, was always greater by antibody against COOH-terminus of
the prosegment than by antibodies against NH,-terminus and mid-portion of the prosegment. In
addition, we have determined plasma inactive renin levels by a combination of direct immuno-
radiometric assay for active renin and trypsin activation in normal and various disease states. Inactive
renin concentrations were markedly elevated in renin-producing tumor, whereas it did not show a
significant change in high-renin essential hypertension and renovascular hypertension. Furthermore,
inactive renin concentrations were increased in diabetes mellitus, especially in that with diabetic
neuropathy. All these results suggest that 1) post-transiational modification of NHy-terminus of
prorenin occurs inside the JG cells and 2) determination of plasma inactive renin concentrations is
useful for a differential diagnosis of high-renin type hypertension, especially renin-producing tumor
and also for a biochemical detection of neuropathy in diabetic patients.
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1 The renin * angiotensin * aldosterone system
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2 Amino acid sequence of prorenin for synthesis and preparation of antibody
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3 Plasma active and inactive renin concentra-
tions in various diseases
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7 1 Intensity of the immunostaining of renin and prorenin in juxta-
glomerular cells in various disease

Antiserum
Renin Pro1 Pro 2A | Pro 2B Pro 3
Hematuria ++ * +- - +-
Chronic glomerulonephritis + + + +-
Chronic renal failure +Ht + + =+ +
Polyarteritis nodosa H + =+ +
Hemolytic-uremic syndrome ++ + =+ =+ ++
Bartter’s (like) syndrome +H + + H
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ER1
biopsy specimen from patient with hematuria (nuclei were stained with
Hematoxillin)

31

Immunohistochemical staining of renin (a) and prorenin (b, ¢, d) in renal

% 2 Plasma active and inactive renin concentra-
tions in Bartter’s syndrome

Casa Active renin | Inactive renin Activ%/ Total

(pg/mD) (pg/ml) (%
1 5340 840 86
2 1605 517 60
3* 918 258 65
4* 569 220 72
5* 273 33 89
6 204 59 78

*Bartter’s-like syndrome associated with diuretics

abuse.
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%3 Plasma active and inactive renin concentrations in renin-producing tumor

Active renin | Inactive renin | Active/Total
Age | Sex Tumor (pg/ml) (pg/ml) %)
Case 1| 27 F JG cell tumor 7.1 1172 5
2| 27 F Adrenal tumor 3640 10180 26
3| 23 M Hepatoma 145 3825 2
Control(n=16) 4.8-55.4 20.3-127 9-52
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\ PrniA ftl

EH 2 Immunohistochemical staining of renin (a) and prorenin (b, ¢, d) in renal
biopsy specimen from patient with chronic renal failure
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5 Relation between serum HDbA,. concentra-
tion and plasma inactive renin concentration in
diabetic patients
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, v. Pro 2A
E® 3 Immunohistochemical staining of renin (a) and prorenin (b, ¢, d) in
juxtaglomerular cell tumor
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6 Relation between diabetic complications and plasma inactive renin concen-
trations in diabetic patients
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EHE 4 Immunohistochemical staining of renin (a) and prorenin (b, ¢, d) in
autoptic specimen of testis
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