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URINARY ALANINE AMINOPEPTIDASE ACTIVITY 
IN V ARIOUS URINARY TRACT DISEASES 

Kimio FUJITA 
From the Department of Urology, National Medical Center Hospital 

The value of assaying urinary alanine aminopeptidase activity was examined. The activity of 
normal urine was below 2 IU /1. High urinary alanine aminopeptidase was found to suggest the 
presence of nephritis, pyelonephritis, or other nephrotoxic processes. 
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Alanine aminopeptidase (AAP: EC 3. 
4. 11. 2) is an enzyme specific for the brush 
border membrane of the kidneyD. Several 
investigators have used urinary AAP activity 
as an index of nephrotoxic effects caused by 
aminoglycosides 2- 4). We examined whe­
ther the measurement of this enzyme could 
be used to assay for nephrotoxic substances. 
Many other pathologic conditions cause 
tubular damage and subsequent elevation of 
urinary AAP. Herein, we report the results 
of our screening of urinary AAP activity. 

MA TERIALS AND METHODS 

Urine samples from outpatients, inpa­
tients, and normal volunteers were used. 
The samples were centrifuged and stored at 
5°C. Assay was performed as soon as pos­
sible. The incubation medium contained 
2 X 10-4 moles of L-alanine-p-nitroanilide in 
2 ml of 1/15 M phosphate buffer at pH 7.6 
and 0.5 ml urine. After a minute of pre­
incubation, measurement was carried out in 
a photometer at 20°C. The split p-nitro­
aniline was measured at 405 nm. 

RESULTS 

Fig. 1 shows the results. "Chance hema­
turia" means microscopic hematuria inci­
dentally found in asymptomatic persons with 
normal laboratory and X-ray data. Patients 
with nephritis had significantly elevated 
AAP activity. The group with the next 
highest enzyme level consisted of patients 
with pyelonephritis, although the difference 

in values of the group and of normal control 
group was not significant in this study. 

Further analyses were performed in the 
presumably normal AAP groups excluding 
patients with nephritis and pyelonephritis. 
As was shown in Table 1, AAP activity in 
males was nonsignificantly (p>0.05) higher 
than that in females. A significant differ­
ence in AAP values was noted between pa­
tients with proteinuria and those without 
proteinuria (p<O.Ol). No significant dif­
ference in the enzyme level was detected 
between the urine with and without RBC 
or WEC. 

DISCUSSION 

AAP has a molecular weight of over 
200,000, and is too large to pass through the 
glomerular membrane. Urinary AAP is 
therefore considered to be delivered from the 
brush border membrane of the proximal 
tubule of the kidneyl,4,5) In case of a 
glomerular lesion, enzyme of serum origin 
may also be present. 

In Fig. 1, all normal persons had values 
within 2 IU /1. Patients with hematuria 
along with high AAP activity may have 
mild nephritis. Patients with cystitis, 
urolithiasis, benign prostatic hypertrophy, 
or neoplasia associated with AAP over 2 IU / 
I might have pyelonephritis or some tubu­
lar damage. 

Only patients with proteinuria which 
suggests the presence of a renal lesion had 
AAP values significantly different from those 
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Fig. 1. Urinary alanine aminopeptidase activity in various diseases 

Table 1. Urinary alanine aminopeptidase 
activity 

Urinary AAP 

Sex: Male 
Female 

Proteinuria:(-) 
(+) 

RBC: 

WBC: 

o 
1- 4 
5-19 

over 20 

0- 4 
5- 9 

over 10 

* P <0.01 

Activity 
n mU/m1 

65 1.285+0.582 
40 1.132+0.553 

78 1.200+0.575 
21 1.772+0.727* 

71 1. 222+0.575 
14 1.561+0.827 

6 1.678+0.761 
8 1.600+0.700 

81 1.254+0.548 
6 1. 027+0 • 721 

12 1. 578!:0.762 

of the control group (Table 1). 
Nakamura and associates6) reported 

significantly elevated urinary AAP excre­
tion in the male rat, with values of 12.7 ±O. 7 
IUjg of creatinine in contrast to the 2.8±O.3 
IU jg of creatinine in the female rat. Uri­
nary N-acetyl-beta-D-glucosaminidase levels 
examined at the same time did not show any 
difference with sex. Such differences with 
sex may also exist in man. 

In this study the AAP level in pyelone-

phritis was elevated but not significantly. 
Burchardt1) reported highly significant 
elevation after the administration of X-ray 
contrast medium or mannitol to patients 
with pyelonephritis. The same loading in 
normal persons did not influence urinary 
AAP activity. Intravenous urography com­
bined with urinary AAP assay may there­
fore be of clinical interest. 

Although AAP activity per ml of urine 
was used in this study, the concentration of 
AAP varied with urinary volume. Daily 
enzyme excretion or enzyme activity per g of 
creatinine is a more reliable indicator. We 
are using these values as indicators of neph­
rotoxicity. In this paper the potential role 
of urinary AAP activity in screening for 
urinary tract diseases using a single urine 
sample was studied. Urinary AAP activity 
is a subtle index of tubular or glomerular 
damage. Many nephrotoxic substances 
cause transient elevation in the values of 
this enzyme. If high urinary AAP is 
detected nephritis, pyelonephritis, or other 
nephrotoxic processes may be present. 
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和文抄録

種 々尿路疾患におけ る尿中AlanineAminopeptidase活 性

国立病院医療センター泌尿器科(医 長:藤 田公生)

藤 田 公 生

尿中Alanineaminopeptidase活 性 を尿 路 疾 患 の

ス ク リー ニ ン グに利 用 で きな い か と考 え て検 討 した.

正 常 では2単 位/1以 下 であ り,活 性 値 の上 昇 は 腎 炎,

腎孟腎炎,あ るいはなんらかの腎障害を示唆する.チ

ャンス蛋白尿で本酵素活性が高値なときは腎炎などの

可能性を示唆する.




