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URINARY 7-GTP ACTIVITY AS A DIAGNOSTIC
AID FOR DIFFERENTIAL DIAGNOSIS OF
RENAL TUMORS

Yoshio NisHIzZAWA
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1-16-25+ Ue-machi, Higashi-ku, Osaka 540, Japan
(Director: Y. Nishizawa)

The excreted y-glutamyltranspeptidase (7-GTP: EC. 2.3.2.2.) of patients with renal tumor was
measured. The y-GTP activity in the tissue and urine obtained from patients with renal cell

carcinoma was significantly lower than nomal.

On the other hand, patients with benign renal

tumors (low grade of papillary carcinoma or adenoma) had significantly higher y-GTP activity.
These results suggest that measuremant of the enzyme activity of y-GTP in urine can be used for

the differential diagnosis of renal tumors.
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INTROQUCTION

To the present, urinary enzymology has
had little diagnostic value, being satisfactory
only as a screening test because: (1) there
are no specific enzymes for definite renal
disorders; (2) most studies deal with only
a limited number of enzymes; and, (3) tissue
patterns from pathologic human kidneys are
unknown. Recently, we devised a method
of laboratory examination for measurement
of the activity of urinary 7y-glutamyltrans-
peptidase (y-GTP, EC: 2.3.22)u,2, We
have shown that there is an important
relationship between urinary r-GTP activity
creatinine clearance and PSP (15 min)
values, and that urinary y-GTP activity can
be used as a diagnostic aid for various renal
diseases and renal toxicity of administrated
aminoglycoside antibiotics®~”. We have
measured the urinary y-GTP activity of
patients with malignant or benign renal
tumors to examine the possibility of using
urinary 7-GTP activity in diagnosing renal
tumors.

MATERIAL AND METHOD

Material
A 24-hour urine sample was collected

from 30 healthy subjects (12-70 years old,
male : female=15 : 15), 10 patients with
renal cell carcinoma (26-67 years old,
male: female =7:3), 9 patients with low
grade of papillary carcinoma at renal pel-
vis (15-60 years old, male: female=5: 4)
and 6 patients with renal adenoma (13-52
years old, male:female=3:3) without the
use of antiseptics. 'The urinary samples
were well mixed before assay of 7-GTP.
Cortical parts of the kidney were obtained
from 5 healthy subjects free of any renal
disease who had died in traffic accidents
(3470 years old, male :female =3:2) and the
same patients who had renal tumors as
described above.
Homogenation of kidney

Kidney tissue was obtained immediately
after nephrectomy. After routine patholo-
gical examinations, about 200-300 mg of
kidney tissue was removed, and the connec-
tive tissue and hemorrhagic lesions were
taken from the outer zone of the medulla.
Tissues were homogenized three times for
15 sec. in a cold 0.05 M tris hydromethyl
aminomethane buffer at pH 7.4 and 4°C by
a homogenizator at 2,000 r.p.m. for 15 sec.
The homogenate was centrifuged at 18,000g
for 30 min at 4°C. Then, the supernatant
was obtained.
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The tris-base was purchased from Sigma
Chemical Co. (St. Louis, Mo.). The 7-GTP
enzyme activity assay kit was obtained
from Sankyo-Miles Co. (Tokyo, Japan).
Biochemical analysis '

The y-GTP activity was determined using
a 7-GTP enzyme assay kit in the same way
as described previously!~®,

Solution to stop the enzyme reaction was
364.61 mg of HCl dissolved in 10ml of
distilled water; the substrate solution was
1.0 ml of r-glutamyl-p-nitroanilide; and the
standard solution was p-nitroaniline.

One ml of the substrate solution was
placed in the test tube and preincubated
for 5min at 37°C. After addition of 50 gl
of the urinary sample to the test tube and
thorough mixing, the tube was incubated
for 30 min at 37°C. Then 5ml of the
stopping solution was added, and mixed
well. The mixture was immediately cooled
to room temperature. As the control, a
mixture of 1.0 ml of substrate, 5ml of
the stopping solution and 50 gl of the urinary
sample was used. The absorbance of the
test sample(A) and control(B) was measured
with a sectrophotometer (Hitachi Model 104
Tokyo, Japan) at 410 gm in cubettes against
a water blank. The 7-GTP activity was
determined by measurement of absorbance
at 410 pm in a photospectrometer using
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p-nitroaniline as a standard. One unit of
7-GTP was defined as the activity that
catalyzed the liberation of 1 gmole p-
nitroaniline per min under the given assay
condition. The urinary activity with the
unit per ml of urine was expressed as mU /ml.
For the standardization of the activity, 1 ml
of the standard solution was placed in a
test tube. The absorbance of the mixture(S)
was measured consequently, the unit of the
enzyme activity of the urinary sample was

calculated as follows:

urinary 7-GTP activity (mU/ml) =2 P

x 250
The urinary y-CTP activity was expressed
by U/day. The urinary y-GTP activity in
each subject was expressed by the mean
value4-one standard error of measurements
for 5 consecutive days.

The y-GTP activity in the supernatant
of the renal homogenates was measured by
the same method as that described in the
measurement of urinary r-GTP activity.
Renal r-GTP activity was shown in mU/g
wet tissue.

Results

The 7-GTP activity in the renal tissues
and urine of the patients with renal cell
carcinoma dropped significantly. Urinary
7-GTP activity in 30 healthy control

Table 1. Urinary in 7-GTP activity obtained from healthy subjects and
patients with various renal tumor
)]
Case Age Urinary '—GTP  t—value
activity
(No.) (years old) (u/day)
Healthy subjects 30 12—70 25.3+3.0?
Patients with
malignant renal tumor 10 26—67 11.3+£4.3 t<0.05
Low grade of
papillary carcinoma 9 15—60 81.7+9.0 t=0.0005
Patients with
benign renal tumor
Adenoma 6 13—52 76.2%6.1 t=0,0005

1-3)

1) The assay method of I'—GTP activity in urine was described previously.

2) The value was showed m=SD.
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Table 2.
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7-GTP activity in renal tissue from healihy subjects without

renal disease and patients with various renal tumors

1)
Case Age Kidney tissue t—value
Y'—GTP activity
(No.) (years old) (mU/gr. wet tissue)
Healthy subjects 5 34-70 27.7+9.2%
* Patients with
malignant renal tumor 10 26—67 4,1%+1.9 t=0.0005
Low grade of
papillary carcinoma g 15—-60 81.7+9.0 1=0.0005
Patients with
benign renal tumor
Adenoma 6 13-52 76.2%6.1 t=0.0005

1) The detailed assay method was described in the text

2)  The value was showed m=S.D.

Urine Renal tissue

Wl

T T
T M

7-GTP activitiy In patient
with various renal tumors

subjects was 25.543.0 U/day (mean--SD),
whereas that in 10 patients with renal cell
carcinoma was 11.34+4.3 Uj/day. The
7-GTP activity in the renal tissue obtained
from 5 patients without renal discases was
27.7+9.2 mU/g of wet tissue, but that in
the renal tissue obtained from 10 patients
with renal cell carcinoma was 4.14-1.9
mU/g of wet tissue (Tables 1 and 2). In
contrast to these malignant cases, all the
patients with benign renal tumors had
significantly high wurinary r-GTP activity
low grade of papillary carcinoma 81.749.0

Malignant tumor

Low grade of
papiliary carcinoma
Benign tumor
Adenoma

Table 3.

U/day; adenoma: 76.2-+-6.1 U/day(Table 1).

In these renal tumor tissue cases, the y-GTP
activity in the renal, tissue was significantly
elevated (papilloma: 35.64-7.4 mU/g of wet
tissue; adenoma : 33.94-6.1 mU/g of wet tis-
sue) (Table 2). The results obtained from
these experiments are summarized in the

schema (Table 3).
DISCUSSION

Recently, we devised a method for

measuring the activity of urinary 7-GTPL®,
In our previous studies on urinary y-GTP
activity we found that there is an important
relationship between urinary 7-GTP, crea-
tinine clearance- and PSP (15 min) values,
and that urinary 7-GTP could be used as
a diagnostic aid for various renal diseases
and for the renal toxicity of administered
aminoglycoside antibiotics3~7.

In this study, we compared the urinary
7-GTP activity in patients with various renal
tumors. The r-GTP activities in the tissue
and urine of patients with renal cell carci-
noma were significantly lower than normal.
On the other hand, there was a highly
significant increase in the y-GTP activity of
patients with benign renal tumors papil-
lary carcinoma loNa or adenoma). These
results suggest that renal tumors can be
differentially diagnosed from the r-GTP
activity in the urine.

7-GTP is mainly concentrated in the
brush border of rat® and human kidneys!®.
Moreover, our biochemical and immunolo-
gical analyses have shown that the urinary
7-G'TP derived from the kidney is different
from that in the serumi4,5,11,12>,

Therefore, measurements of urinary -
GTP activity might accurately express renal
function. Clinically, similarities in the prop-
erty of the renal tissue and urinary 7-GTP
activity in patients with malignant or
benign renal tumors is striking in that
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differential diagnosis of renal tumors is
enabled.

It is yet unknown whether the drop in
7-GTP activity in renal tumor tissues and
urine of patients with renal cell carci-
nomas is caused by a decrease in activity
or by an inhibitor in the wurine®®14, or
whether one form of the enzyme is con-
verted into another in certain circumstances
1%, The nature of the tumor may cause the
drop in 7-GTP activity in malignant renal
tissue and its increase in benign renal tissue
papillary carci noma and adenoma).
Although the mechanism causing this
difference is still unknown, it is an
important clinical finding that will be
helpful in the differential diagnosis of
renal tumors.
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R r-glutamyltranspeptidase JEHEHIE I X % B B 7 2K
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BEEEEOEM:, RUEN2EO—BIET5HMNT
A r-glutamyltranspeptidase (y-GTP) jE#:AHI &
Lic. EEBATIRS r-GTP fE#kiL 25.3£3.0U0/
day CH oo DRt L, BEMEE i 11.3+4.3 U/
day, BHfEE ©H 5 papillary carcinoma of low
grade ¢ 81.74+9.0 U/day, adenoma i 76.2461
Ujday L, BEHHEE CIXEE, REEE CEEEL L
DL, F LD BB r-GTP FEikcsnTy,
BEBEEIL 2V b e — et 27.7+9.2mU/gr,

x B

wet tissue THLHORRT L, EMEEF i 4.1+1.9
mg/gr, wet tissue, papillary carcinoma of grade
Papilloma - 81.5+9.0 mg/wet tissue, adenoma
TiL 66.2+6.1 mU/gr, wet tissue & BHAS DML
THEE, RUEBEFEAGCIEELZLDL, Kb -
GTP #FEik L BIF/aBa Lo Lic. UEDOKRL Y
BIEH OB, BUEENBENCRS r-GTP EMRIE
DERTH AR R S e,



