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A fundamental study was performed about alkaline phosphatase (orthophosphoric monoester
phosphohydrorase (E.C., 3.1.3.1.) activity and its isczyme patterns in 4 normal renal tissues, 24 renal
cell carcinoma tissues and sera from patients with the tumor. The results obtained were as follows.

1) Alkaline phcsphatase activity in four ncrmal renal tissues was rather consistent and the iso-
zyme pattern in polyacrylamide gel disk electrophoresis consisted of 3 or 4 components.

2) Alkaline phcsphatase was not detected from renal cell carcinoma tissue in three cases. The
other twenty-one had the activity of various degrees. The activity was rather high in well differentiated
renal cell carcinoma cempaired with poorly differentiated ones, although the difference was not sta- 4
tistically significant. With respect to the cell type, i.e. clear, granular or mixed cell type, there was
no correlation with the activity of the enzyme.

3) Renal cell carcinoma tissue was found to contain at least a component of alkaline phosphatase
isozymes of kidney proper except a case with bone type and two cases with liver type alkaline pho-
sphatase. In addition to this, several other isozymes were detected including Kasahara isozyme,
fetal intestinal type alkaline phosphatase and two isozymes of unknown characteristics.

4) Including 3 cases with elevated serum alkaline phosphatase activity without any evidence

of liver or bone metastasis, serum alkaline phosphatase isozyme in renal cell carcinoma patients was
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regarded as the liver type.

These results rendered it difficult to support the modern concept of histogenesis of renal cell car-

cinoma stating that this carcinoma is developed exclusively from the proximal convoluted tubules.

Further investigations will be needed for the establishment of this concept. The elevated serum alka-

line phosphatase in patients with renal cell carcinoma was thought to be mainly hepatic origin as

described by several authors.
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Table 1. Patient profiles, serum Al. P-ase activity, histopathological
findings and Al. P-ase activity in renal cell carcinoma tissue.
No. Age Sex SerumAl.P-ase Grade** ;;;i*** T;ij;?wi‘if;f;st)
1 65 male 2 c 2760
2 47 male 3 il 5130
3 61 male 2 c 1296
4 73 male 4 m 5732
5 52 female elevated* 4 g 1362
6 56 male 3 c 2684
7 50 male 4 g 912
8 71 male 3 c (=)
9 22 female 3 g 922
10 51 male 2 c 1365
11 65 male 4 c 216
12 44 nmale 3 g 432
13 74 male 2 c 1538
14 41 male elevated* 3 c 600
15 72 male 2 m 970
16 32 female 3 c 1596
17 64 male 3 m (=)
18 54 male 3 m i1l66
19 68 male elevated* 3 c 5222
20 55 female 2 [o] 1036
21 62 male 3 c (=)
22 60 nmale 2 c 2160
23 54 female 2 c 14604
24 67 female 2 g 13006
* Elevated serum Al.P-ase without any evidence of liver or
bone metastasis.
i Grading is baged on the criteria advocated by Skinner,
D.G. et al. 10
*¥** c: clear cell type, m: mixed cell type, g: granular
cell type
Table 2. Criteria for Histological grading. ISR L, 3 5L OBERICH U244 OENR 235
Grading Nuclear atypism W, ZhRiafh Al P-ase OHBERIKE LT,
Grade 1 Nuclei are indistinguishable from those of D. Al P-ase {FE¥EB L % v/ 2 B OHIE
normal tubular cells.
Grade 2  Nuclei are often pyknotic and slightly D-1. Al P-ase jE#
irregular in shape, but only slightly enlarged
Grade s maviei ave mederaraty snisgnt Lrseculsr and Higashino et al IV IRIC L b B LIzhS, 2O
géiotggizigéea:g gi;z:r:igri\ifge pueteoti, BRIk 52D THA. 20 mM disodium phenyl
Grade 4 Bizarre and giant nuclei are numerous.

C. ## Al P-ase o

FEES % 3 58] @ 50 mM Tris-HCI buffer pH
74 EBRESCHEDF 4 TS, L O—HiE
FETERA MPELT AL Paase G 5 Mgk vy
HEOHRECHEA L. ERRICEKEE 30% (viv)
Elz AL 5T n-butanol 2NZ I HICHESFE D F
4 2XF5. e 37°C T IIAFREL O b 4°C
T LB L, 3,000 rpm, 454 DBEOTE b R
FHEREE L 2. £ O butanol 53EIE X HICKEB T 7
btk AT H30~T0% 7 & » AT T
LERGY 218, % 20 mM Tris-HCI buffer, pH 7.9

phosphate, 4 mM 4-aminoantipyrine 33X 8 2 mM
MgCl, %41 0.2M carbonate-bicarbonate buffer,
pH 100, 1 ml [TEROBHRZMATEZES 2ml &
U, 37°C TS MRIET 5. Chic 6 mM KsFe
(CN)s %2%&tp 65 mM acetic acid 2 ml %212 FEE
L, 500 nm i THEAREL 7. BESREH 37°C
T 14 1 nmol ¢ phenol Z e Lo % iEH:
Z lmU & Uiz

D-2, 2 BORE

v UiE TN T L iR L T Lowry et ald2 (D
Gikizk hHEERLT.

E. HEEXIKE
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5BEVF YT IRFVRERL, EEHPOH
HBICHE, M lem H72h 1mA OEBERITT 3 KA
HEOUE) 2 L2V, EHEORKHIE disodium  a-
naphthyl phosphate »ZZE & LT 37°C T THREL,
fast blue BB salt it T 7 » Y 7B UD AT
itk -1z,

F. 7+ 278Kk

DavistdD 51 L h 7.5% 8V 7 2 yv7 2 K%
BEEL, 1F2—T7H10h 2mA OFERTHO0S)
DB 2 LW, EEEOBRHEIEEESKESG DS
HEABOTETB Lz -1z,

G. DEAE cellulose 35 42 n<v b5 7 4 —

1.2 ecm X 10 cm () DEAE cellulose 7 5 & % 10 mM
Tris-HCI buffer, pH 7.9 12 TE#FL L, Fkl% apply
LD bR UM THhlEss, 50 mM 95 300 mM
@ NaCl BELE (22 1,250ml) i THEH L, 5ml
FTODE WL 12,

H. Neuraminidase fLj#

10 mM Tris-HCl buffer, pH 7.9 iz TR D &
VSO BED20ED & 2% 5B % & e neuraminidase
(Cl. perfringens) %Nz, SIRICTIGHEIKIGE LY
iz.

L gk X OBREEERIIC L 5B

&L 56°C 304345 & (r605y DIMREICEREET 5
Al P-ase JEHE: & UTHIE LI

BRI & Ui, L-phenylalanine, L-leucine,
L-homoarginine, L-tryptophan 5k OERE (K,
HPO,) 2. 2N ZNOHEAIGBRRIGKF TR
FEBE SmM, 10mM L3k sRmML, BES
AIEEZHIE LT
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1) IEEE#ELE Al P-ase

IEEEHER Al P-ase @t T R4 PBIUT7E
b FEDZENFNT Table 3. R & 5272
R UTFoBSiEcor 2 N HERERALTEBC
2o DTH A.

A. HEBESKER

Fig. 1 1R X 2 iWIERB/-S Al Pase 30
EUTEWIZTE AL P-ase (i3I —309 2 2EHE»
5 B-~r-globulin (ITHIES % XKBHE 2T IH, B
FEIDTEMERS E UTHER TE A/ FI3fFE! AL P-ase
A2 % b OUSNicde{ & b 2 DHERINS.
UL 2D OFREE I U TREL § O TR,

B. 727 BRKEB

Fig. 2 (RT3 10 4 AOWBHIC IS NS, B
R E UTEWICITE Al P-ase (3RBBICIZIKE)
ahd, BIEBES Y 2BHOREHE—HT 5. &
T X b RO 2 KOWEHED 1 ZDBRE b & 5D,
ChpsAAKEIR L % (micro-heterogeneity Tk %) 3
O EIDIRBETHB. ChbD7 4 V¥4 N3,
B N las £ Al P-ase L OREFADEE D
295, TNTEMGE VI OTHY, £F
BICBENL D Ko Ko Ko, Kiy EBRUT. 25
FTTIRATZ X 5 TR AL P-ase (11343 K. OAIE
Wk S sds, Ko 5 ~NTHE Al P-ase 24 %
ST H B DD, HAVIIBEHFD Al P-ase b=
DL OVIREH I LI OBEDD 5.

C. DEAE cellulose #5427 uv N5 74 —IT

I % EmE Al P-ase D4YEE

Ko hruw hNFS T 4 —iCk hBEE Al P-ase
DFNFNOBBERI DT EE 2R ATHS, Fig. 31T
5%9 X 5 ¢ Fraction No. 12~25 & $h 5 Al P-ase
1Ky DB LR EFE A LN ADS, Fraction No. 26
Sic d Ky, Ko, Ky &2 3t Ky $BEL, BRI
SHE R R TIIEOTI o TR

D. Mt & NEREHEANT & 2 %

Ki~K, ORAERES L0 K BHERICOWTO
s S % Table 4 OZITR LT, B Al P-ase
Ot DIE L, FeREEERNICE T 28K
B S A OB ECEL LT EE 20T

2) BHIERGA Al P-ase
A. FRAN Al P-ase FEHE

Table 3. Al P-ase activity in normal renal tissue.

Enzyme Crude homogenate 30-70% acetone fraction
Material (mu/g.wet weight) (mu/mg.protein)
Normal kidney No.l 7888 960
No.2 6196 672
No.3 6308 628
No.4 6,766 864
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SORMAL KIDNEY 1

RORMAL KIDBEY 2

NOPMAL KIDNEY 3

KOMMAL KIDNEY 4

NORMAL KIDNEY 4
{x5 dil

NORMAL LIVER

Fig. 1. Isozyme pattern of normal renal tissue Al P-ase

cn polyacrylamide gel thin layer electrophoresis.

Isozyme pattern of normal renal tissue Al
P-ase cn polyacrylamide disk electrophore-

Fig. 2.

sis. Three out of four normal renal tissue
Al P-ase preparation are presented.
P: Band visible because of centamination
of pigmnet in the enzyme preparation.
K, K,, K3, Ki.: Normal renal tissue Al
P-ase isozymes.

24D BRI OB L DI E Y 24 b
1281 5 Al P-ase jEPkA Table 1 (cZ@d# L1z, 3
Bl Tid AL P-ase [FHIZIZ EAERD LT,
F I D21FNT I BIEHAE & S DD TH—EITH U
THY, mEFEVER (EFl No. 23) Tix 14,604
mU/g. wet weight & (JITIET B 2 fHTET 5
TEME RS, Bl ZRT 16 (EF] No. 24)

OZF %, BEBBLRIEFREHRL D LEHZ2RT.

Fig. 4, Fig. 5 (I3 MEBIOMNR 5 X OHEPERE & 16
9 AL P-ase itk & OBIE 2R L Tohs, MR & O

Fig. 3. Isolaticn of K, compcnent by DEAE cellu-
lose column chromatography.
1: normal renal tissue Al. P-ase.
2: isolated K; component.

T3 & L IBRIRBED ST, FICEME L OMITZ
high grade OEL; TIAE 2R T HIID A LN 5035, #
FPEMICIEEERED DR (0.1<p<0.2).

B. Al P-ase 74 VH# 4 A

EH B L Al P-ase 12DV T RS 5YBERE 2R L
107 1 AV ESKEN 2B AL, $oXHCHE
FOVEESIKE 2 P UG LTc. 977 ¢ 2 2 K
WKENT X A 74 VA LD OFR % Table 5 (T
RTH, XY TEZELHMHEZELTVS. Ki~K,
RIEHBEEDOTA VHFA L EZLLE, Kb Ks D
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Table 4. Thermostability and effect of some inhibitors on Al. P-ase of
normal kidney or renal cell carcinoma. Activity remaining is
expressed as the percentage of value for untreated control.

™ Enzyme Al.p-ase in Al.p-ase in renal
normal kidney cell carcinoma
K] + Liver ©Bone  Intes- Pure
Ky + K type type tinal Ky type
K3 + 4 (pt. (pt. type (pt.
Treatment Ka No.24) No.9) (pt. No.1l5)
No.23)
heating
56°C, 30 min. 18.5 13.7 32.2 17.7 43.0 18.0
56°C, 60 min. 14.3 3.5 16.8 13.5 34.6 9.1
inhibitors*
L-phenylalamine 5mM 72.8 91.0 88.0 87.C 32.5 84.3
10mM 63.7 80.0 77.2 72.8 21.9 74.0
L~leucine 5mM  56.9 73.3 73.2 72.5 43.2 69.3
10mM 48.2 57.7 55.2 56.8 27.9 55.2
L-homoarginine 5mM  41.9 43.8 36.1 32.5 73.5 26.4
10mM 28.3 27.8 22.6 23.0 78.7 26.2
L-tryptophan 5mM  64.9 71.5 78.3 81.5 25.2 74.9
10mM 53.8 49.3 61.5 59.3 18.4 59.9
inorg. P** 5mM  85.3 88.4 91.3 83.7 85.2 87.8
10mM 82.2 85.9 83.7 73.0 78.4 81.8

* Inhibitor was incorporated in the assey mixture to give
the final concentration indicated.

** Inorganic phosphate

my mU
4wet weight /{wet weight
« {14604) J * (14604) « (13006}
e (13006) by
4 1
5000 6000
. L ]
4000+ 4000
. . :
2000 ’ 2000 :
. . :
* L ‘ L]
. .
H H * s
. . *
0 aae 0 (1) 3 s
low grade high grade c* m** g

Fig. 4. Grade of malignancy and Al P-ase activity Fig. 5. Cell type and Al P-ase activity In renal
in renal cell carcinoma (RCQ) tissue. cell carcinoma (RCQC) tissue.
* clear cell type.
** mixed cell type.
k% granular cell type.
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Table 5. Isozyme pattern of Al P-ase in
renal cell carcinoma by polyacryl-
amide gel disk electrophoresis.

Group Al-Pase Isozyme Pattern No. of cases
1 Xy Ky K3pq% 4
2 Ky X3 1
3 Ko 2
4 Ky Kypq# 2
5 K34q% 4
6 Ko** K, K3yiq+ 1
7 Kp=Ky*** Kipq 2
8 K -Kp*** K344% Kg** 2
9 Kygx Kg** 2
L Kp-Ky*#** 1

* Isozyme detected from K3 to K4 region, but the
separation is not enough to identify as K3 or Kg.

** Isozyme not detected in normal renal tissue. Kp
moves faster than K; and K5 slower than Ky.

*** Isozyme detected between Kj and K, (Ki-K,) or K, and
K3 (Ky-K3).

kB aIN5G 1 BT OEEEZRT 1207 X,
BEEEIZIOT IS DI XTE I ZDO—HH
BEINTHI. LrLaehbidticd Kixhab
BREICEEI I D 71 U F 4 L HT HERNC, K &
K: 0D S 27EHE, KiX habiwsinT
PRED X0 BRI & M ST

HEESKENC L AR T 4 YA At h
UTRTIIIEEBEEBOBAE ERET L, R h o
DR T - T2h3, FFEICHEK D % IKEHRIIRTH
Absron, COPME bR, BRI, (BE b
fBEl, 3L F Kasahara isozyme #[{5EF 5T &3
TEEE 72 -7z, MR NSRRI HEGRERLIC AL
P-ase {COWTEBICDNS.

C. BEIVKEME %2R U 12 B %A AlP-ase

20T

i. Kasahara isozyme

Table 5 {Z3NT group | & Fh 5 4EFHO
140 GE#H No. 16) Tit, ZOHBEE X KB & 12
Fig. 6 1TRd J 5 ICHFRL Al P-ase L2030 ICHR
RNCAIE T 2TEEEV A SN (HEICS LN THEE)
INZTVEERF LED LN ). 56°C 305 OB
MOV ER TR C ORGBOBREROAMBERFL, &
- neuraminidase T L - TIXBEIE Otk
B, ChdskE (T A5 Al P-ase &
BB EN AL Sz oT2. TDT4VHFA A
B0k S BEER X CMEWE X b, Warnock and
Reisman!5, Higashino et al.%% 2k h RHE 3Nz
carcinofetal antigen (0 1 -2 & X 41 % Kasahara isozyme

EEBADNAED, SHILICHMITHET2FETH

B T4 A0 BRIKEHRICBO TIZFE Al P-ase (&
K, & U, Kasahara isozyme |3 K; & UTEHEX
Ny OEBEDLNA. UL Ki 33T Kasahara
isozyme MM T 5 3 DTN & IFIER BRI
1% Kasahara isozyme DSEEE LWV & X H AL T
b5

ii. FH Al P-ase

Table 5 (T30 VT group 10 & UTRULIZ LB E
#il No. 9) o Al P-ase 137 ¢ x 7 BKEENTL D
Ki & Ko OMIEEING 1 KOEHEF R, %
IR DBEBSKEG S Fig. 6 [TRT X 5 LT
PRBNTHKE SN 5B Al P-ase DHEHE AR L
7z. Table 4 1013 % DBERIZEAMEE 2R U 1205, W
Bt ST, 7z L-homoarginine (T % hig
{HEEFsNZ L &5 FH Al Pase LEE NI

i, JFRY Al P-ase

Table 5 (23T group 3 & LT/RULT: Ko Bl
WARYT 2 5EH] (EF] No. 14, No. 24) ¢ Al P-ase
BHEEERKENICSOTHFE AL Pase & —F LT
(Fig. 6). JEGI24 L H S 12T & A3 RER % Fig. 7
1ZoRgHs, D Al P-ase {3 neuraminidase QLTEIT &
DIEREF AL Paase &% -7z < AU SBEOEL AT
L, Table 4 12§79 X 5 1Cfif#diz7s <, Le-homo-
arginine (Z¥$L sensitive TH AT & L HhFFE Al
P-ase BB & FE I NI L LT T~ L s
I OBRERT N TED N5 Ko 34 ~THE
Al P-ase L[E—TH5PICONTEHSERE Shig
HWEE LN ED L D Th 5.

iv.  (B5R) /NESY Al P-ase

(B /INEES Al P-ase 23RSy E & A O N A EH]
BT EREROWEM S & FREEEFAICH T 458
BEXYZOFEAEVEDOLNIZEDTHE. D74V
W4 AR INTRESNL Table 5 1T group 1 & L
TRUTZS 5O 2 HEGI (JEF] No 4, No. 23) TH 3.
FOF 4 XU BLKIKEMBIT Ky, Ko, Koy S ITER
BLEUTA VA 282~ RBRURY, HBES
KEBIEE S L N RRBEN THkE S N A
Behbel, chdh BERAKEEZ2 BDo6N02
(Fig. 8). %2 U T % OB ORI ERL Tabled 12 }
Y & DB L, 56°C 30 DRI
& 5T 3 53%DEENFEEL, 12 L-phenylalanine,
L-leucine, L-tryptophan {Z sensitive Th 5 T & H
MBI Al P-ase SEHETH B LEALNIC. FTC
DE I3 neuraminidase YU Lick b Fig. 8 iR
TL 3T, bILICEBENRZ 3Ry 2ERE
L, BCHFRY Al P-ase SRV L S 3BBEDE(LE
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Fig. 6. 1 and 5: normal liver Al. P-ase as a control.
2 liver type Al P-ase detected in

RCC tissue (patient No. 24).
3 liver type Al P-ase and Kasahara

isozyme detected in RCC tissue
(patient No. 16).

4: bone type Al. P-ase detected in
RCC tissue (patient No. 9).

Fig. 8 1:

EHiasE - ALP 7 A VA 4

O bpON-

Fig. 7. 1 and 5: normal liver Al. P-ase as a control.
2y liver type Al P-ase detected in
RCC tissue (patient No. 24).
3: enzyme preparation of patient No.
24 after the treatment with neura-
minidase.
4: enzyme preparation of normal liver

after the treatment with neura-
minidase.

normal liver Al. P-ase as a control.

2: enzyme preparaticn of RCC tissue from

patient No.

23. The electrophoretic

mobility of the main component of the

enzyme is slighly slower than the normal

liver Al. P-ase.

3: enzyme preparation from patient No. 23
after the treatment with neuraminidase.

RTHFIRELTVAEL S5 THS. COFRIIEL
D& O 7 HEEAKENT & A BB > 5 A TRA DI
BiEica 5 5 Al P-ase X 3875 b, Higashino
et al.® 2k h i ST % fetal intestinal type Al
P-ase ZHILILTWA D EEbN%.

v. Ky Hh#Al Al P-ase

K O 5 KaiZhl3 Th Al P-ase 1717 %739
EFNZ A BITH AH5, D5 BD 1 GER No. 15)
3T Ky Bl (3boTisn K §aFh T 3)

DL ORA D EBZLN, F12ZDEEFRLEFEN
PEEL 4 Table 4 [ TURT X S ITERBABICEINS
Ky 3 & OO TEBIUIHE %2 7R3 C &5 R
nie.

3) B#MimEEmES Al P-ase

L Al P-ase 2R3 U 72246 iE Al P-ase %
BETT 5 EDOTEIEGFIIIBHITH 2. b D
2 LIS D2, BAOIEBRD 6NN S b
o, MiE Al P-ase O ERZRUIZE DD 3 HIE
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HoNT. UirLZD3F%2Ey, BEHlDEEE S
D Al P-ase ZREBESKEI DTN THE Al P-ase
DEEME 2R LTI, 35ILE Al P-ase BE %R
L1z 3EEBIODEERA Al P-ase 74 VHF A4 bt h —
FENFNFEEN, Ki~K; & Ky, B8I Koy
& Ks Tho1z0TC, FFRBENC IO TEEHE»
5@ Al P-ase OIEHOAFERIIEBHEIND D3, O
2H TR Al Pease SIERMERRE, Frcdskl
THDEEALNS.

% =

1) EREHG Al P-ase (DT

BUifboEHaEs L LT3, ZDET S Al P-ase
BRI DEBOEETH Y, T2 OISR RE
B S CIdds 3 IGRENREE D brush border,
apical invagination, apical vacuole {CHETET S &
WBHZINTVA. ULhr LWL COBITaENR 5
Al P-ase OATWER, SLUBRCENEEOH

FEISNEITR L TR b oTR L, O, DNB.
faigrz E o Al P-ase EOERRPEEMEON TN S,

196845 Butterworthi™ 3 & k&35 L (FIRA Al P-ase
Ko ZFDONFRIEZENEN 155~17H, BLO7.5
FThrHT &%ml, Fiz 19694 Smith et alt® ik
BEABCL D ZOBRBERFLA—D DTH AL
RTINS . BoF Sugiura et al.l® (2D Al P-ase
DO 2H S, BRIENTTHE—OKEE 2R &S
w18, ZOWHERZNTRISS, T8B&H 47, 28 pH

11.4, Michaelis 73 0.21 mM, THEWEZRD T,

EDTA, L-cysteine, L-tryptophan, L-homoarginine

1z sensitive Tdh b EDHERBL L > TN 5B, —T,

Korngold2e> (197748) L BHEBPICIE Z OIS I
Al. P-ase riti@ f@é@%ﬁ@ﬁ%ﬁﬁuﬁﬁ BIr
FE15F O KL . /NME AL P-ase *HUEEITED
fiﬁﬁ@“éﬁ?’—%é&ﬁﬁ;(ﬁmﬁ@ Kin & /Bred
L3300 Al P-ase B3EENH T ERRLTVA.
ZEHEDOBEHCRBNTE Al P-ase 1, 7 ¢ 2 7&K
BIcENT, 3AITTRAERKDEINTVA. 2L
TENFNOBEMBET OO EITRII LTV
mohs, el sy Ko OREEIEE, &, NE, BB
Wi ¥ DERBICALNS Al Pase SI3RZ-TEH
b, FUEHICESOTHCIET 2 5 ONH 5008 L
N, BICKREZIOEEZLLNS.

2) BMIEESA AL Pase [CD(\T

Korngold2?? (T & b By Al P-ase OHEM: DS
fricd@d 3 5D Th 5 i3 TIEEINTIIN
B, FDT AV A LoSE = TN T O X

PO THuL, ERBHBEIA—DOLDTH % LOH
B2, BBIUEES LONFEET S LOWEP 2
EEDDTHIRIIZ D TH T UL ULEMNLEE
D24PNTIS T A BEHERI, BaFEELA Al P-ase
BENZIENTS 3OO TEHERITELC &L 2HL
DL, 35 IIBMIBEORE, Bt Ui
BARESZDLEDTH»1z. 2 TUTICT TR
NIz S I BHIE OMBTEE, Tah LIAAKME
HETH % WS IMEDT#L, CCTHLNIAMA
OB THYZEDTH AT OXMETHIZN.

3) BHISEORLEICDNT

Benington and Beckwith?® | 3 B FE 12 BRI R 4T
BLORELIES THA EEHIALTVS. D
&5 SRERICEPNICEBRIT TIRE CA5h Ty
B & 51C18834F Grawitz pSEBEIEE OHERIC D
V, O 5 BD lipoma” % RIB MO BHEAL
LBEDEZLZERUIICERHHELLTNA. O
FUTH L, Sudeck L3BHHIUE O RME LR 2RE L,
Oberling et al.2® (1960) pSBTEEAMEBBNEZE S R
ME LRz & OB %, Seljelid and Ericsson?>(1965)
PIRAED 5 5T & ICEMRME & O MmiEE
DOELHERR UL, 35 TEsEMITI: Wallace and
Nairn#0>(1972) H3B U RATE S RIS 6 & AT
RAVERSEME 2 ER L, SHIORERII TGRS
EMEAERMEERKIGT % C EBRUIIT EHRE
DORBEHDK & IR & 75T - Yokoyamats>(1972)
BETEMGEEARET 2HV, EREBEARAE L X
OB gD Al P-ase, acid phosphatase, thiamine
pyrophosphatase (D4>7p % Hegitast LU, & { 12 Al, P-ase
DPEMIEEOMBED—HcA SN S brush border
BHEECED N5 O &M RAEHREOE L »
ILEFEHLTWE. 2Ok 5 OEP B
WHRAEREGZBRLICOTH 505, BEHIEH>—E
N5 O 2 HBES UTAIZW. Oberling et al.
BTFEMSENERIIIREGALDTH 8B TH Y, &
12 % OPEAIREEIT microvilli % basal plasma mem-
brane (D multiple infolding %289 % & & 55 RS
PRHERETRBLIZEDTH 5, U TRANRRE
EIRE LT DTz, Seljelid and Ericsson jX[f
RIS 21898 U, microvilli RSS20 &
T A MO UG SR E OB R EIC
OO THLUL TN A E R PBITRL TV DY, %2
DOHBFEFIIDT» 5 HITH 5. FIHERLIZEEM
M & i clear cell 2EEMICEY » 77 » FUTH
HLIZLDOTH Y, SRSREMBENBERRTE
MBS T NTIEMREBICHET 28D TH L &—
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BT 5 C iR ETH A H . Wallace and Nairn
W& B R RBIERICINT S REMZ 0 b A
SUHITH Y, T35 DS 5D 2 HlITEAIRM
BaREoih e BERGZEL TV, 53 Eb
O TR ML 5531t (disdifferentiation) %R
TLEWH DL & RBEHICIO L 52 ER b EMRM
EBHRETH 2 EEBAL TN DD, BARMECHEL:
bDTHHEEATH BERBIZNTHEI. 35K
Yokoyama D FFFLILHSIES] 7 FiE b5 <,

¥ 1 LRHEE D brush border,-apical invagination,
apical vacuole CHEEMNICELET A Al P-ase %, 7
Bl 5 PUTR U TNV 508, T OBEREE 2R S5
2122413 EHDTRMLL ED, HAVIIHITHELE
DOARBEYS BN D - 12D TRIZ0» E L, TR
BLUNDEIr »>H DHEBFEITHERN L RS D7z
bDOTHBN, CTTHLD2HOMBEEIET 5
BB % A 5 C S CEVy. ML 1
Al P-ase 2RINT 5 BHDEDS, BIARME LS
OEFICHFT 5 b DTRZOHPEVIZFALRT TR
Braunstein and Adelman?? 2k hiREE I TV,

B, Mancilla-Jimenez et al.2® | 3fHERZENIREE DD
papillary renal cell carcinoma * i34, A —EE D B4
fEfEC > S E L, ZO2BMEICLD 3 H5 15
%, BRI 2 11, VEERICIMELER T vascu-
larity DEWN 3 DBSART % L, AKILCEL 2
5C & 3% <, ARMICIE massive necrosis, 35k X
T L % cystic degeneration % %7209 <, &k
HADEAETH A LB BEEL, BERSENIZY

w7 =, HHER, U BROBRE2EIICHEN,

FHRO KK B —BOBEEE LT MBS T
b COBBEDS 5 —20HRIE—HTEdH 5H5, &
BN O R FHBOBREITTEA BT atypical
hyperplasia % pf - Tz E DRI, Chb—
HOBEBOMBIAECESENHEEL TV 20T
W EHEIN TV A,

% 7z Pfleiderer et al.29(1975) 3B DA (L3
FITFE % aldolase Ziffé LTIV, ERTIE
BALRHNE 1CfF{Ed % aldolase A monomer 3 1 | C
35 A PEMISEMBRICED NI & BBEL, C
DOBRROE AT & U TRMBEIEMRIERR T %
TJREY: &, aldolase B monomer % § - TUIZYTLR
HEMEDS, kit & § 75U aldolase A monomer %
B9 5L U ICAREE 280 T B, T OBR
{3 Wachsmuth and Stoyes®iZ k b X 5 iy 51,
B R D aldolase A, aldolase B D &7z 5
3%, Al P-ase, aminopeptidase D537 3 s X

1, aldolase B monomer {37z U206 195108
MR CREEPED 65z, F7o Al P-ase,
aminopeptidase } EBEDOHKE & & JITEERLLS
EH%E3 2 LOBRERLI. ULy FBOXR
SACERLIREE 5> 5 XA LR SLIRME A~ D IREIThE 5 ¢
NOWRODHEMER LD B E, COL I RBED
BNy OB IR IR EICHRT 528 0
EEBIOND LTV D, {BORMEHSICHET
LEBOFAEEEL TS0,

RS TOCOL 5 72 B OEMFALEITET
PR A DR Y, TTEBEDBLE UKL 72 Al P-ase
AV A ADEERSD L, BENCHRN7 Bening-
ton and Beckwith €k B3EHIIHEL T4 R %
Eo TV A ERBEVEIC D EEZELLNS. BiEfum
i A 2 Al Paase (X172 UDITKERD DIER BT &
LNBETAVFLLADTRT, HAVREDO—HLEH
LT 508, fie s PR, &8, JMNERig &b
WS HIE RS A3, dedifferentiation (Jisy{t) 7217
Tl {, disdifferentiation (B{L) %54 (KHfap
D) BEILENBE2ET 855, BLH 38O
BERDIEE D B 120 TR Z O 2 HeE
THLELRERTH2C ERRBLTVE. bhbh
BB DB 2 BT 51, ZOKRESHS
FRRMEICHRT A D THBERBBHELLTS,
IDICERNL T — 42 2EARRINREND B EEL
TWah.

4) BHRECHITS5MmME Al P-ase

EilumAE IcksnWT, O »aFEE, BERL
PEDILNT D5, IE Al P-ase ODRFEEE
BRTHEDDH 5L LIGEFEL LHON TV AEET
B BHOA, T DEFTOVTE DB
b D Al P-ase O, @BEEICL 3 B iRERE
FiC L 59 - [MfF, @BEEMALE»D DAL PO
FEHMBEOWERE, OB LT3 DOERITREIN T
%. &5 ™, Nakagawa et al.®, Girmann et al.® |3
BEMBEHR Iz ZHBEEHBICHRT 5 Al P-ase
BEHEH, HAVIEEEL, & Al P-ase MEOHR»
LTS, Uh UREEOFEASR L, WMEicdb
ZOEFFIAREIOY, RUTENSDO TR, &
ICHERCFER, v bo v {&{E, BSP HHiE
EsE, ZUNIKHOBERESTRRT 28R%2E
THHEDE L, CDLHREg Al P-ase pifiiE
FRIERERINIGEELUARBIDTH S EEAI
TRBIs L5 TH%. FHFEDRRTIE, Al P-ase &
W R U IEBIE 3B TH - 105, 25 Db
Al P-ase 3N FRIC—F L, FZ2D53LD
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Fig. 9. Histological examination of the liver biopsy specimen from the RCC patient with
elevated serum Al. P-ase revealed non-specific reactive hepatitis.

14 (fiEf No. 29) TR & fiiff S, Fig. 9
1273 & 9 75 nonspecific reactive hepatitis 7355 P
PR IN TN S, COX 572 &5 Fillk
WCBI AMiE Al P-ase O FRIE, MEVALEL
ZEaY, 1S HONFaEYH O, & 203 O
BFIC L 2R RS FFERE L EICL 26D EHE
ALDOWIEEMUB DO TH D EHEINS. GH,T
D& 5 7s AP EEAERTE 2 5 U 7o B ILR R T
2 B HENIF B BT OV T b & 5 e 2t
TNEBEATNA.

& B
IEHE LS, BIOmHLER, 45 X OVEHHIm - il
(ﬁALRmeT%Vﬁ%A@H IS b B

THET L, IR OSR 211,
1. RY72 9073 K57 2y BERKEIEC

IEH BHEAR TR Al P-ase [Ti3F—33 % vk@hH
( 2) DIEPITIA BEFITE D 24) O/ s
INA. 205 OHBHINEIIRATSTH 5038, D
L& BIREEMRD N NI GBI, itEE, 2 P A
T AL ) ATHEMCEAEDO D EEALLN
B

2, MmN Al P-ase [EYEIZEME OFW
LR EMEL s 2HINZED SN AD, HIENEE
AT L, FICAIE & ORTITE & L ITEIRIZEED
LNV, FNHLDT A VHF A L8 x — 3BT
HONBHTAVHFA LDTNT, T O—H%E
T AHEHEWKREY 25D BH5, ThLAT L EE D
PE2 B4 A RFAURUIGI, AL, (BRI /MERIS &
O OARWIE 74 V54 4 (2FH) Ofitiah s
Y&t dh, & 51T carcino-fetal antigen (D1 D& X
M % Kasahara isozyme O INAHEE LR D LN
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1.

3. EWimEEFEMES AL P-ase 1, fF, Bk
BERADSWIZ D5 T, & Al Pase MEL2E
LTz 3Bl%&w, B L7l Cindhn g s 2
U, BB X b5/ Al P-ase AT I LT
5L ERHRTEIENZA SN -1, 2O E
05 BRIRIEIC E 372 5 & Al P-ase [fEiE, XEAEY
CHLNA—IMOFIN 2 E, FEZCERT S 0
ThHEEZLZLNI.
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