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ENZYMOLOGICAL STUDY OF BLADDER TUMOR
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PROSTATIC ACID PHOSPHATASE, GLUTAMIC PYRUVIC
TRANSAMINASE, GLUTAMIC OXALACETIC TRANSAMINASE
ACTIVITIES AND 1LDH ISOENZYMES: THE RELATIONS
WITH STAGE AND HISTOLOGICAL GRADE

s

Tomoyuki Isaiee and Hiromi NIHIRA

Rrom the Department of Urology, Hiroshima University School of Medicine
(Chairman : Prof. H. Nihiva, M. D.)

Fifty-six patients with newly found bladder tumors were submitted to the enzymological
study. All the cases were histologically confirmed as to Broders’ and Jewett’s classification.
Various serum enzyme activities were investigated in relation with the histological evaluation.
The following results were obtained.

1) LDH: Bladder tumor patients showed higher LDH activity than the control group. It
distributed in a wide range but increased with increment of grade and stage.

2) LDH isoenzymes: Some cases showed higher percentage of LDH-V than the control
but no changes with stage and grade. Many of the cases had higher ratio of LDH-IV than the
control group, and the ratio increased with degree of malignancy.

Other fractions showed no definite tendencies, therefore, it may be said that the diagnostic
value of LDH-isoenzymes are somewhat limited.

3) Alkaline phosphatase : Many of the cases showed higher ALP activity than the control
group. It also increased with histological grade but not with stage.

4) Leucine aminopeptidase : LAP activity was higher in the bladder tumor group, but
there was no change relative to stage or grade.

5) Total and prostatic acid phosphatase: In many of the patients, both were higher than
in the control group. Their activities also increased together with progress of stage and histo-

logical grade.
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6) GOT and GPT : High activities were proved in a patient with metastasis to the liver.

There was no change associated with grade and stage.
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I. lactic dehydrogenase (LDH)
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1I. alkaline phosphatase (A(P)
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KAu E83) w2dh b, ZoFgs 105KAu 5L
O L, BEMEEE L 6.0~99.0KAu it
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KAu #RL, =0REL 18.0KAL ThHots., Fi-
C~D L 6.0~33.0KAu 5L, #0PEir1s4
KAu #7R L%, LHALA~BEEWT 96.5KAu %
AU 1Rl elE 5 &, £oF51312.5
KAu 70y, FHoERICHES BEOEEITIL bR
fehots., —HEEBLCOSWTIhEHZhbE I~IT
% 6.0~27.0KAu 3L, *oFHEir 10.9KAu
ZRL, M~IVTiE 6.0~99.0KAu b, 0P
ik 18.5KAu th - fodd, ZOBEIRBOBEL
FfE 96.5KAw LRL 1 flek\TCdh, T o
14.4KAu %571, BHEbetEo T AP BN LA
THBRDDI L TH-To.

IV. leucine aminopeptidase (LAP)

WG 90~350 Goldburg-Rutenberg unit
(GRw) waL, %o s 212GRu »RL, B
P4 100~1,010GRu wh b, 0P 330
GRu ChHotcz kik, WRCHLUBNEBRE OIS
W LAP EBZRTE WL R TH S, HiliL 0B
BE LD E A~BTiL 110~1,020 GRu 4L, £
Ot 399 GRu 2R L7%. F¥12C~D ik 100~
500 GRu 4L, ZoFHL 256 GRu &R L7z,
BTEEE L © Bffit 45 & I ~T Tk 100~1,020
GRu 47 L, W~IVTik 120~550GRu b b,
FOPET LI Eh 398GRu, 2718GRu %Rl
O LB IR Y b B LAP ISR AT
B0, REOMERE, REFREELC - Tk
PMETT 2L V2 2RETH 5.

V. total acid phosphatase (TAP)

WL 1.5~35 KAu oL, ot 2.6
KAu R Lo, BmEE L 1.4~255
KAu 5L, Zo¥ar 40KAu R1LE. R
e OBHRERSDE A~B T 1.4~255KAu &,
C~DTix 2.0~8.0KAu 4L, Zo¥FBIrh
Zh 5.7KAu, 3.9KAu #mLli. ZOBAEA~B
Tl 25.5 KAu %R L7cflx i & 2ok 4.0
KAu ¢hs. —HEERELOBFEASLE I~TT
12 20~75KAuich v, M~V 1.4~25.5KAu
ZHy, FhFEhROPEL 40KAu, 5.4KAu &R
L., 2oz ik BEcd BilEED H&zET
v LT RBrkLEy TAD mEE2rRT30
T, EEFEAEREOBWHITI hEWEELY R T
LV BEBTHD.

VI. prostatic acid phosphatase (PAP)

W 1.0~3.0KAu % 5%, Fo¥Eit 2.0KAu
B Ui, U5 BEMEEES Tk 1.0~7.0KAu 457
L, FoWFEL 2.9KAU %R L. HEIROWTEH
HEA~BTIT 1.0~7.0KAu %, C~Dit 1.5~
45KAu #RL, ToVEIxThEh 3.2KAY, 2.7
KAu ¢Hotz., WL O BEREAD E T~ T
1.0~5.0KAu %, M~IVTCiX 1.5~7.0KAu %#R1L
FREROFET 2.5 KAy, 3.3KAU THo7n. o
hboz kix TAP L EkoH™% PAP 351, B
BeEmE ch PAP SR LEWE WL DK
FThsbH., Ll TAP oA L L zoOBEMEIEIT
Dis o,

Vi. glutamic pyruvic transaminase (GPT)

ST 8~26 Karmen unit (JUF Ku & #-3) %
R, OV 16Ku, % BEEme ol 4~83
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Ku whb, FOFEL 16Ku #R LA Bilco
WTHRBEA~B TR 4~25Ku ©Hbh, +oFH
it 14Ku %, ¥7C~Dik 5~83Ku =h v, *
DO 18Ku waalic, BEBHELOBIFRL RS &
I~OTik 7~42Ku &Hbh, FoPEsr 16Ky,

FM~IVCik 4~83Ku iwh v, ToFEHix 15Ku
ZRLE., 2hboZ &, BiECINRBE Oflc
GPT e H XY, mill, BUELLMEFEy bk
WZEERTHIDOTHD.

VI. glutamic oxalacetic transaminase (GOT)

SENL 7T~24Ku %KL, FoFiEt 17Ku, %
T BENEEA T 5~49Ku ©h b, FoVEmL 17
Ku 2RL7%. —HRE OBREA5 & A~B Tk
8~35Ku k4L, Fo¥aEr 16Ky, C~D Tk
5~49Ku w&H v, oL 1TKu Thoto. %
FoEME L OBFEY R B L T ~T ik 9~49Ku 24
L, M~V 5~3b5Ku s, FhFEho¥s
12 18Ku, 16Ku %/RL7z. =Dz ik GOT %
GPT rARBWEAZNE T 3L AT L
LWL BB THD.

Tablel. Mean value of serum enzyme levels in vesical carcinoma (1)

Group LDH, wu ALP, raU LAP, crU TAP, gavU
Control 355(240~ 530) 10.5(6.0-13.0) 212( 90~ 350) "2.6(1.5- 8.5)
Vesical carcinoma 512( 40-1,470) 15.5(6.0-99.0) 350(100~1,020) 4,0(1,4-25.5)

g Stage A-B 422( 40-1,390) 18.0(6.0-99.0) 399(110~1,020) 5,7(1.4-25,5)
Eg Stage C-D 608(140-1, 470) 13, 4(6.0-33.0) 256100~ 500) 3.9(2.0- 8,0)
-2 § Grade I-1I 438( 40-1,390) 10,9(6.0-27.0) 398(100~1,020) 4.0(2.0- 7.5)
£ Y ‘Grade II-IV 570( 40-1,470) 18.5(6.0-99.0) 278(120~ 560) 5. 4(1.4-25.5)

Table 2. Mean value of serum enzyme levels in vesical carcinoma (2)
Group PAP, raU GPT, kuU GOT, xu

Control 2.0(1.0-3.0) 16(8-26) 17(7-24)

Vesical carcinoma 2.9(1.0-7.0) 16(4-83) 17(5-49)

g Stage A-B 3.2(1.0-7.0) 14(4-25) 16(9-35)

Eg Stage C-D 2.7(1.5-4.5) 18(5-83) 17(5-49)

3% Grade I-I1 2.5(1.0-5.0) 16(7-42) 18(9-49)

£ 9 " Grade HI-IV 3.3(1.5-7.0) 15(4-83) 15(5-35)

Table 3. Mean value of serum LDH iscenzymes fraction in vesical carcinoma

Group LoV v, % I, % I, % L %
Control 0 . 0 26.9( 9.7-46.7)| 38.1(25.0-46.7)| 35.0(20.0-51.6)
Vesical carcinoma 0.8(0-6.2) 2.4(0-19.8) | 25.9(10,5-42.4)] 34.3(11.4-47.4)| 36.6(16.0-68.2)

g Stage A-B 1.5(0-6.2) 2.8(0-19.8) | 24.5(10.8-41,7)| 33.4(11.4-47.4)} 37.8(16.0-68.2)
Eg Stage C-D 0.2(0-2.2) 2.0(0-13.9) | 27.3(14.3-42.4); 35.4(23.8-46.4)| 35.1(18,2-50.0)
j-;jg Grade I-1I 1.0(0-6.2) 1.5(0- 5.0) | 24.8(10.5-41.7)] 34,2(11.4-47.4) 38.4(26.9-68.2)
£ S ‘Grade III-IV 0.7(0~4.9) 3.2(0-19.8) | 26.8(14.3-42.4)| 34.3(24.6-45.4) 35.0(16.0-50.0)
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