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URINARY r-GTP ACTIVITY AS A DIAGNOSTIC 
AID FOR DIFFERENTIAL DIAGNOSIS OF 

RENAL TUMORS 
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The excreted r-glutamyltranspeptidase (r-GTP: EC. 2.3.2.2.) of patients with renal tumor was 
measured. The r-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 r-GTP activity. 
These results suggest that measuremant of the enzyme activity of r-GTP in urine can be used for 
the differential diagnosis of renal tumors. 
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INTRO QUCTIO N 

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 r-glutamyltrans­
peptidase (r-GTP, EC: 2.3.2.2.)1,2). We 
have shown that there is an important 
relationship between urinary r-GTP activity 
creatinine clearance and PSP (15 min) 
values, and that urinary r-GTP activity can 
be used as a diagnostic aid for various renal 
diseases and renal toxicity of administrated 
aminoglycoside antibiotics3-7). We have 
measured the urinary r-GTP activity of 
patients with malignant or benign renal 
tumors to examine the possibility of using 
urinary r-GTP activity in diagnosing renal 
tumors. 

MATERIAL AND METHOD 

Material 
A 24-hour unne 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 r-GTP. 
Cortical parts of the kidney were obtained 

from 5 healthy subjects free of any renal 
disease who had died in traffic accidents 
(34-70 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 Lp.m. for 15 sec. 
The homogenate was centrifuged at l8,OOOg 
for 30 min at 4°C. Then, the supernatant 
was obtained. 
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Regents 
The tris-base was purchased from Sigma 

Chemical Co. (St. Louis, Mo.). The r-GTP 
enzyme activity assay kit was obtained 
from Sankyo-Miles Co. (Tokyo, Japan). 
Biochemical analysis 

The r-GTP activity was determined using 
a r-GTP enzyme assay kit in the same way 
as described previouslyl-3). 

Solution to stop the enzyme reaction was 
364.61 mg of HCl dissolved in 10 ml 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 5 min at 37"C. After addition of 50 pI 
of the urinary sample to the test tube and 
thorough mixing, the tube was incubated 
for 30 min at 37°C. Then 5 ml 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, )) ml of 
the stopping solution and 50 pI 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 pm in cubettes against 
a water blank. The r-GTP activity was 
determined by measurement of absorbance 
at 410 pm in a photospectrometer using 

p-nitroaniline as a standard. One unit of 
r-GTP was defined as the activity that 
catalyzed the liberation of I pmole p­
nitro aniline per min under the given assay 
condition. The urinary activity with the 
unit per ml of urine was expressed as m U jml. 
For the standardization of the activity, I 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 r-GTP activity (mU jml) = A S B 

x250 
The urinary r-CTP activity was expressed 
by U jday. The urinary r-GTP activity in 
each subject was expressed by the mean 
value±one standard error of measurements 
for 5 consecutive days. 

The r-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 jg 
wet tissue. 

Results 

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

Table 1. Urinary in r-GTP activity obtained from healthy subjects and 
patients with various renal tumor 

Case 

(No.) 

Healthy subjects 30 

Patients with 
malignant renal tumor 10 

Low grade of 
papillary carcinoma 9 

Patients with 
benign renal tumor 

Adenoma 6 

Age 

(years old) 

12-70 

26-67 

15-60 

13-52 

1) 
Urinary Y-GTP t-value 

activity 

(u/day) 

25.3±3.021 

11.3±4.3 t;';;0.05 

81.7±9.0 t;';;0.0005 

76.2±6.1 t;';;0.0005 

1-3) 
1) The assay method of Y - GTP activity in urine was described previously. 

2) The value was showed m±S.D. 
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Table 2. r-GTP activity in renal tissue from healthy subjects without 
renal disease and patients with various renal tumors 

Case Age 
1) 

Kidney tissue t- value 
r - 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 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) The detailed assay method was described in the text 

2) The value was showed m±S.D. 

Urine Renal tissue 

Malignant tumor tt tt 
Low grade of 

ii ii papillary carcinoma 
Benign tumor 

it tt Adenoma 

Table 3. r-GTP activitiy In patient 
with various renal tumors 

subjects was 25.5±3.0 U/day (mean±SD), 
whereas that in 10 patients with renal cell 
carcinoma was 11.3±4.3 Ujday. The 
r-GTP activity in the renal tissue obtained 
from 5 patients without renal diseases was 
27.7±9.2mUjg of wet tissue, but that in 
the renal tissue obtained from 10 patients 
with renal cell carcinoma was 4.1 ± 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 urinary r-GTP activity 
low grade of papillary carcinoma 81.7±9.0 
Ujday; adenoma: 76.2±6.l Ujday(Table 1). 
In these renal tumor tissue cases, the r-GTP 
activity in the renal, tissue was significantly 
elevated (papilloma: 35.6±7.4mUjg of wet 
tissue; adenoma: 33.9±6.l mUjg 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 r-GTP1,Z). 
In our previous studies on urinary r-GTP 
activity we found that there is an important 
relationship between urinary r-GTP, crea­
tinine clearance and PSP (15 min) values, 
and that urinary r-GTP could be used as 
a diagnostic aid for various renal diseases 
and for the renal toxicity of administered 
aminoglycoside antibiotics3- 7l • 

In this study, we compared the urinary 
r-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 r-GTP activity of 
patients with benign renal tumors papil­
lary carcinoma IoN a or adenoma). These 
results suggest that renal tumors can be 
differentially diagnosed from the r-GTP 
activity in the urine. 
. r-GTP is mainly concentrated in the 
brush border of rat9) and human kidneyslO). 
Moreover, our biochemical and immunolo­
gical analyses have shown that the urinary 
r-GTP derived from the kidney is different 
from that in the serumll)4,5,1l,lZ). 

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

enabled.

Itisyetunknownwhetherthedropin

r-GTPactivityinrenaltumortissuesand

urineofpatientswithrenalcellcarci-

nomasiscausedbyadecreaseinactivity

orbyaninhibitorintheurine13,14>,or

whetheroneformoftheenzymeiscon-

vertedintoanotherincertaincircumstances

15) .Thenatureofthetumormaycausethe

dropinr-GTPactivityinmalignantrenal

tissueanditsincreaseinbenignrenaltissue

papillarycarcinomaandadenoma).

Althoughthemechanismcausingthis

differenceisstillunknown,itisan

importantclinicalfindingthatwillbe

helpfulinthedifferentialdiagnosisof

renaltumors.
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和文抄録

尿 中r-glutamyltranspeptidase

上二病院 内科

西 澤

腎 臓 腫 瘍 の悪 性,良 性 鑑 別 診 断 の 一 助 とす る 目的 で

尿 中r-glutamyltranspeptidase(γ 一GTP)活 性 を測 定

した.正 常 健 人 で は 尿 中 γ一GTP活 性 は25.3±3.OU/

dayで あ っ た の に対 し,腎 悪 性 腫 瘍 で は11.3±4.3U/

day,良 性 腫 瘍 で あ るpapillaryca「cinomao£low

gradeで は81.7±9.OU/day,adenomaで は76.2±61

U/dayと,悪 性 腫 瘍 で は 低 値,良 性 腫 瘍 では 高 値 を し

め し,手 術 よ りえた 腎 組 織 中r-GTP活 性 に お い て も,

腎 疾 患 を有 さ な い コ ン トロー ル で は27,7±9.2mUlgr,
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活性測定 による腎臓腫瘍鑑別診断

(指導者=西 澤芳男)

芳 男

wettlssueで あ るの に 対 し,悪 性 腫 瘍 例 で は4・1±1.9

mg/gr,wettissue,papillarycarcinomaofgrade

Papillomaで は81.6±9.Omg/wettissue,adenoma

では66.2±6.lmU/gr,wettissueと 腎 細 胞 腎 の組 織

で は低 値,良 性 腫 瘍 組 織 で は 高 値 を しめ し,尿 中 γ一

GTP活 性 と良 好 な 相 関 を し め し た.以 上 の結 果 よ り

腎腫 瘍 の悪 性,良 性 鑑 別 診 断 に尿 中r-GTP活 性 測 定

が有 用 で あ る可 能 性 が 示 唆 され た.


