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Acid phosphatase is distributed in various human tissues and body fluids. This glycoprotein has been
classified into several isozymes, which are distinct in charge and molecular weight. Human prostates
are known for its high specific activity of acid phosphatase. I[sozyme 2 is a major enzyme, while isozy-
me 4 is present as minority. The two enzymes are different in chemical, enzymatic and immunologi-
cal properties. Antibody prepared in rabbits against isozyme 2 precipitates only the homologous isozyme.
Other isozymes of human origin including isozyme 4 are not able to give a precipitin line in agarose
gel by Ouchterlony immuno-diffusion method. The antigenic determinants of the isozyme seem to
locate in its pfotein portion rather than its carbohydrate moiety. The antiserum raised against isozyme
2 posesses unusual property upon enzyme reaction. This stabilizes the homologous enzyme after immu-
no-complex formation. It was confirmed that immune IgG is the causative of the stabilization effect
on the enzyme against heat inactivation, and isolated F (ab’) z fragments kept this property as well.
More than 2 days-incubation of the antibody and antigen mixture was required for inhibition of the
enzyme activity. This is also based on its F(ab’)2 fragments activity.

The addition of the antibody fraction followed by heating at 56°C for 30 min allows a specific assay
for prostatic acid phosphatase in serum, since the protecting activity of the antibody is good only for the
homologous enzyme of prostate origin and antibody discriminates other isozymes probably for different
antigenic determinants. The specificity and usefulness of this assay for clinical diagnosis of prostatic
carcinoma were herein demonstrated, showing the results of practical measurements. Good correlation
was obtained between the enzyme activity in sera of patients and the degree of carcinoma.
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FISTERDS A BBE DI IE I AT R SEDBRYE R 2 7 » 4 — ¥ (EC 3.1.3.2) 2SEWITHEMT 5. D9 BHEK
f£¥E, v NSRBI 5 KEEROEBY A BRSA DB E L O ETEOEEHEREE L L5, LHLEHS,
ek b OMmEPRHEAEETE, IRV ADOEEE MEHRBEE+R 27 » 2 — CEEOHBSBITU & —HET,
XLRBHALSAREDEESIRFEINAIBRTH S, 33T, FELE, O MEHORINARHEREER 27 »
& = FIDOWVT, ZDOBE—MEESEDORRIHMLELERRAL T, HAEME LI A DBERIEFEOZEIE
REAR LI, 350, ZORENAICE sedet, FREREEEEEAORIE L &, BREZ ORERAKREOM
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EfERT DO COT 23901, BREFEE, Fud2 A0 ABEOREFHAEEIC OV TE, TF, BA#
EHEINTV B, UL, ZORBREERSABEEECSIIITHEICOOTOFELVWRER 1700, BEEZhiC
W PR e O EE—TIBRERE, BRIEBEOCORRNLERIGRIC, FURTHIBRE ZOHEKEENI IS
WRRNE S OO EDDRIGRELFEIRLEVICETHY, INGEFDOHEEERIGEREN « EEIICEE
e LITIC, BOROBIT ek 2 7 7 £ —+ (prostatic acid phosphatase: PAP) D& L3 AIRIT DN T
FHH D OWITL 2 HUITEER U 7240,

I. PAP OEZR{CEHIMER

B4 2 7 > £ — ¢ (acid phosphatase: AP) idt b D&l & ONTWIITIEL 3L, BRCAIVIBR, FRifER,
FICE HFET 5o OB EARKRICE MERAFIC S T TFROE 2HED AP isozyme 23RBDH 5N TV %,
Sensabaugh (1975) X735 200,000 £ 72X Z N LEOFDFED [ 8, 53F& 100,000~130,000 D [ &Y, 73Tk
30,000 ~ 60,000 D [ &lds & MESFH (13,000~18,000) DNVRTHEHL T 5, [ & TEIELOHR 2L,
L-tartrate 5k ¢f fluoride iC& DHEINEADE /Y VB X 7 VR IIKSIERT 555, VEIZ L-tartrate Tid
P s, formaldehyde & ¢F SH BHEHicK - T E N, #HEE LU TFMN ICHCERERZHT %0
MBNTE 4 % isozyme IR IC & b R 2R %2R, $10, isozyme D THICHEEREN A SN, KRR TR
TN, METiE L CNED, SivRTE NI FNVEBREEL T %, Li et al. (1970) idt bEill
BRA1D AP isozyme #FEEER Y 7 2 Vv 7 T NFVESKENCL b, isozyme 0,1,2,3,4,5 IHH LT, b MOl
DH#FED AP isozyme b FKICHHTE, T ORERHRENPEECTIN, REIARROTFRIT & % isozyme
Db & H D EDARICHBICZ DS MBITA A TEN TV S (Lam et al., 1973), HEEHLDOHEE LD T, L
L2 OONFHEICE B isozyme X4 hiE, isozyme 05X X 1REFTEDO [T, 26X X3IE, 43
JO 5 MBRCHY T % LU, VB COESIKEIY v T AP EHEJEICH N 2 2H o-naphtyl phosphate
T BIEN RIS D 128, RRESKENE T HE SNV ARIMERICE IV BLD isozyme 2544 23, phenolphthalein
diphosphate » ' & L1284, By VvVELSKB TILHIXELHD isozyme ZsfiaNn s (Hopkinson et al.,
1963) . Al YT BT IZ B RAYIT isozyme 2 038 { FEAE T 545, isozyme 16 L84 MBI T % (Lam et al., 1973),
isozyme 2 3% AD & HIKH { DUFFEFICE > THE I, ZOHRMBHEL»ITL o T 505, isozyme 4 i, Rt
EHS (1981 b) WL - TRUDTHEEINILEDTH 5,

1. PAP (a8l

PAP 32—, AUNIBRS WA, BINCARIERIERS & VA B,  F10E, JE0RD» 5 51H U 1B B 2 Fv, ol
LoE, MADI/n< v r 77 4 - X DBEHINS, BRESHE TIE30~T0%/FTUB T 2 TEBANL0, 356
12, DEAE-cellulose 4% 8 CM-Sephadex /s ED4 Ao isn~w b 57 4 -, HEHTH S L-tartrate ¥
721k PAP 23¥i% VX BTH B L & 2FMLIc Concanavalin A (Sepharose 4B 2 245H) 2V 4L &
U7z Sepharose WX A7 74 =F42ax b 774 -BIOEBLATEHLZACIIREL END S, BEED 1]
EUT, BELODHERRICD~S (Sawada et al., 1981 b),

BN BRAERG DMK %, 45~95% RN CHiZZ3 M U124, phospho-cellulose b7 427 u~= 757 4 — %15
L, isozyme 2 |3 RIGFHIIIC, isozyme 4 IZWEBTSTICEL 4 5, isozyme 2 i&, X 51T, Sephacryl S-300, K>
T, DEAE-cellulose D& # S 27 u~ b 57 41X hERHL, BINERG20%, BRELEOER 2812, —
7%, isozyme 4 t2, DEAE-cellulose < 2[d], Sephacryl S-3000& 7 v~ 4357 4 —iCk b EINE.1%, #4
RSB L 12, isozyme 2 38 & OF 4 DERER 2V T 4 2 7 BRKBNZR 11TRT,
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Acid phosphatase bands were stained with a-naphthyl
phosphoric acid and diazonium o-dianisidine (A,C). Protein
was stained with Coomassie Brilliant Blue R-250 (B,D).

A,B: purified isozyme 2. C,D: purified isozyme 4.

Right: cathode. Left: anode.

B1 isozyme2 HXU4DRUFZFIVINFIRFLRY
BRXxEHK

2. BIMFRBTE isozyme 2

STEXER100,000806 & W SN TV 35, FH S, Sephacryl S-300% fu 724 )V B 107, 000D i %
1§10 F12, SDS-R Y7 7 Yu7 3 K& VESIKET52,0000 %R, 2EAETH S (Sawada et al, 1981
b), Smith and Whitby (1968) isk ¢& Ostrowski et al. (1970) 3B 7 VEESKKkEIR & F DEAE-cellulose %
nv NS5 T 4 - CABMRENSEERT L 2HEL T3, DEAE-cellulose 1T b 5yHEL 72 2 DOBERES %
neuraminidase JABE¢ 5 LIk b pl 6.5DF—BEHK & v XU BHICEMT S L 2R, ZOEBOERKIR sialic
acid SEDEWVITHE D { BRFEEY (charge heterogeneity) & 3N T\ %, Z D%, XBEE 2 /8 BHE593%,
BODT 0 RE» LI DHE4 v ROETH LT EHELDITSNI, HIKT 3 /BRI 1 5 FH764ET, i< Thr &
Ser GEVEL, INEMET T /B LKNS {, 16MHD (Cys): BHEDH b 204 Cys & UTHELET 5, Bk
38-41%:# ¢, glucosamine 15, mannose 11, galactose 4, fucose 3 ¥5J: {8 sialic acid 7~8{F%» 4 tp (Ostrowski
et al., 1976),

ABEIEADE VYV BRI AT VEIASET 3, CD9 5, p-nitrophenyl phosphate, phenyl phosphate
# & ' a-naphtyl phosphate s ¥ DAEMBEENBBELZTIKSMI NS, Roy et al. (1971) K& - THEA I,
thymolphthalein monophosphate i, BIZBRUADHEKED AP ik KIGHESENC L5, PAP ORKEEE &
UTERTH»ZEINTWVD, AERIE LT, L-tartrate, fluoride, oxalate, heparin 2315 N T %0 T 77EH
D Ll 7oy a2 — VR ABER 2EHA L, REFTHEL TEELROBMASBD 5N 5, BRIBOEELZT X
¢ n-pentanol (&, Km {—3E, Vmax {HDOEMDIEEHI %R T DOEMEAMIL 7 v 3 — W SIIK S BERY
Tdh5Y BROD acceptor & LT, RAD) VEREBBESEEINICLIKLZ2EELLN TS (Gallati
and Roth, 1971 ; Sawada et al., 1980),
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3. BIMRBTE isozymee 4

isozyme 4 OFIERBIEIC DO TR, SR IN TV, i, EELII T, U THEINT, Bl
YRR D © DRI (190.1%) 257 O 2 REC L T b0 Sy FRiE Sephacryl S-30047Vi{Fi#ET100,000,
SDS- V) 7 Z Vov7 i R VEBEKEITT9,000DE 21812 & &b, isozyme 2 &R HEKEZL SN S,
HEE R isozyme 2 EZED S L0, HFERBOTEBRMITY EENEE2TR T £ 0O, FEEFITHT 5
=k 258 pH (5.0~6.0) 1L isozyme 2 EFLIL T %205, A (isozyme 2, pl 5.3 ; isozyme 4, pl 6.1),
FUERME (P isozyme 2 MiF & ERISUKLWV) ICBWTHLMITRE 2, K1 isoz‘ymez &4 DGR, B
FEW (Km, Vmax) & OEEHEEHD Ki HE2EHL 1

4. IRIGHHE & BERIEMERRAL

PAP O GHHSIE, Van Etten (1979) 5 & » TH S IR, TRIZART L 51T, PAP(E) id#E (ROPO;
H-) & PAP BE# AR (E-ROPOsH-) 2R L, A5k# (ROH) ZHEBIL 72 Y MRS ILERG U ToihiE)& (E-POs
H-) 28T, KTV Vv BEZERT 5,

_ Ks . _ Ke _ Ks+Hz20
E+ROPO3H™ =—=E - ROPO3H ——T> E - POsH ¥(3—H E - H2POi —E+H2PO01
ROH 20
oA E-POsH-OfEfEd, PAP #2P-) U S 10id BP- 2 UG & &, ez 7 s VoL Tioh

7z #P-phosphohistidine DF5EIC L H I I NI,

PAP i3 1 5 F H1ch His 263 TBHEAET 505, CD 9L 15T L EBMBSBAICHEL, Fl, AvaF
VOV 2 B FDIEAIIC IV T R-OH OREBHCEIE L T 3 T L 2HEEL TV b. —15, Arg OREBHRAIK TL
M5 EEEL, Arg BSEESTFHOEUBBMCHEEL, HED ) VBLEL OFBECHEELTH S & TR
XN T3 (McTigue and Van Etten, 1978 a, b ; Saini and Van Etten, 1978, 1979),

5. PAP OIS RHBAN A

—fiz, AP i, BRI, 225 0 RO R, M, RIER, MM, IR, BB WO, 1
W, B, TOMOMERSG LR, BBICHEET 5. HRBREEIIIKI D, ¢ FOEBTIE AP B3FELUTER
CREL, MMEPIECRMAIICIEN L S0 OBREE2 &L, MEICRRERITRE LA L AP EHRBIE S
ARAQAN

BB 3T PAP i, YV U — afiskdD p-glycerophosphate @D & D &, WERIFRD phos-
phoryl choline, p-ephedrine phosphate R3ZPED 2D isozyme MEET 5 C &5, M EFEADIZE T B
NT % (Serrano et al., 1977 ; Paul et al., 1978), FHEH L OAEMFENUIZEIC L 5 &, D 2D isozyme i 2
BX X 4CHY T 55, WEOMIKE Paul 5 (1978) BFIRT 2 IR DOERIIFD o N Ld o170 CRFERK).

5, MIAENFERCBY 3 HEOHEBRBECENH DL I LHERZHELIVITOTR LV EEDN 5,
BTHEMSEENBE T, AP @/MNIKD Y KV - apb TN IKIC, 1026 )V - AENKBEHTSEE
BT B, ZDERKE, Gutman 5 (1938, 1939) K » T, KRED 7 #47 Y LT testosterone %257 % C
Ltk b PAP BHESERINICEDORDWED AL bu = v 2513 T3 T EBRBIN TV 5, BINIERMIE
AT, PAP OFEGHEHICI 2RI, HEAEDP o TOEW. UL, MKEH CRISLERKA®D AP i, K
D ki E N T 5 ) Y EMBRK{EY (phosphoryl choline, glycerophosphoryl choline 7 &) Ofksr g%

V, BTOEBT A VF-DI) ) VBER ML, HHOBEELMHEL, BTroAHBEERIKBESL T EEAR
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(Sawada e? al., 1981 b)

Relative rate of hydrolysis

Substrate (2 mm)

a) Ammonium molybdate, (NH,)sMo;0,4 + 4H,O; Ammonium metavanadate, NH,VO;.

Isozyme 2 Isozyme 4
p-Nitrophenyl phosphate 100.0 - 100.0
Deoxyadenosine 5-monophosphate 96.6 110.4
Adenosine 5’-monophosphate 78.3 83.2
Adenosine 2’(3)-monophosphate 98.3 109.1
Glucose 6-phosphate 2.4 5.0
Phosphorylcholine 13.7 16.1
p-Ephedrine phosphate 25.1 23.5
p-Glycerophosphate 41.1 57.1
«-Naphthyl phosphate 109.6 82.1
Thymolphthalein monophosphate
(— Brij 35)@ 0.1 0.2
(+ Brij 35) 17.3 20.1
Phenolphthalein monophosphate 163.5 210.8
4-Methylumbelliferyl phosphate 891.7 842.3
Naphthol AS-BI phosphate 2.6 5.0
a) Brij 35: 5 mg/ml.
Isozyme 2 Isozyme 4
Substrate —_—— — —
K (M) Vinax® K (M) Vimax®
p-Nitrophenyl phosphate 6.3x10-4 250.0 2.9x10-4 149.1
B-Glycerophosphate 2.3%x 103 69.0 3.4%x10"3 112.0
Phosphorylcholine 5.0%10-3 64.5 5.6%10"3 5.6
p-Ephedrine phosphate 1.5x10-3 26.3 2.3x10"¢ 6.6
Adenosine 5-monophosphate 1.6x 103 156.3 2.5x1073 31.7
a) pmol substrate hydrolyzed/min/mg protein.
K (M)
Inhibitor
Isozyme 2 Isozyme 4
L(4)-Tartrate 1.5x10°% 3.5x 1075
Molybdate® 7.5%x10-® 4.4%10"¢
Metavanadate® 5.0x 10-¢ 2.6x10-°
Phosphate 2.0x 104 4,9%x 101



6 b B3R B R FE R E Vol. 31

BT 5,
II. PAP &5 ORELFRIER

BERZHRE T2 E &, ZCREHKE, Hk, BEHEO3SRISRVKILT S LD, ZNODRIFRD 1 2RE
WITHDORS EHEUEIBREL 2. BREZORAKOESYIE, BMAOERICL 5T, BREESTZE, H3W0
BRESHICHEZINZ D, ENRBEREEZHEELSVEE L EIEIETH b, BME—TAESERICE 28K
EEOEE, (OVBRSTOULEBEDLEL, SRS L ik Fick 2BEALEESEROTERD LA E
X 3 EEZL 5N T35 (Cinader, 1977),

t b PAP 9 a5, E4iC Suyama and Sawada (1963) Tk - TYE X 1, BITERHISED PAP &
DOAFIET 525, & bOMOKBKD AP LRE{ KIGLEWC EBHL»ITINT. Z0DHK, ZHOVREITEL 5
THRHMBI € PRNIEELA DRSS, Ty A UAOKREHYWIIEO AP & 3 L RN EPHERIN, EE
FREICBOTOBROFALIEREL & > T 5 (Suyama et al., 1968),

&2 1 PAP IgG DN

protein total

step concentration protein recovery
(mg/ml) (mg) (%)
anti-PAPase serum 141.7 9919 100.0
9
20% saturated 108.4 99 1.0

(NH4)2S04 ppt.

33% saturated
(NH4)2804 sup. 87.1 6100 61.5

33% saturated

236.0 3305 33.3
(NH4)2SI§)4Spp;- (100.0)
Protein epharose
CL-4B non-adsorbed 2.1 1517 ( 4é5é§
fractions *
Protein A Sepharose
CL-4B adsorbed 2.8 1391 14.0
fractions ( 42.1)

1. i PAP MF&HLPEERNGOBEY

BifE, PAP DMEd 5 03 BRGUA (1gG) EHDIIHIT, HEE L THEDNL TV 5DIiL isozyme 2 Tdh - T
isozyme 4 I AHUKIT DV TOHER SN TV, FHLIE, KE PAP (0.4~1.0mg) +EHE®D complete
Freund's adjuvant & DBMEZ U4 X 1T 4 BAHRESHL, BKEHIOBERRMU T, FEELL CHmE %[y
720 B PAP IgG i3, HiifniE %20~33%8AfICHiZLSHE L 721, 1gG © Fc M4y LRV WEREZEE> Protein
A-Sepharose CL-4B 2l e n 562 uv b9 74 - I - THBING, £21T, ZORMERZRT,
BT, HiRTH 2 PAP »#{KE Uiz PAP #4 Sepharose 4B 75 A %l 127 74 =F 4 —2n< 73574
& S THBL, AIERREE 5 ~REEGLfED PAP BEFE2ET (M2), Peak] 3KEED PAP I
5t IgG W %/RL, Peakllid PAP #5# IgG E/H %R T, Lo U, Peak [ icid PAP ILHIZT 5 DI EHRD
IgG EALEEN, CNEEERHMET 5L LIETELED 510
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B2 PAP #& Sepharose 4B © 35 42k BH
PAP IgG DiEH

2. FF PAP &3 PAP mFEOHIR

PIPAP MiFIc 20T, Z ORMmERNE, MERESZED SN Tk h, PAP OHEICOWTIRE { OMEZIC
X HZ DRV S pITIN T B,

D BiSERELBERISEYE

Albin ef al. (1970) @Hie FANIERAERRMIE %2 VT, 14AD AP E 26T 2 MO HBEEOFR2BEL, <
L y~B BB T 2 EHMEL TV 3. %1, COHMBE Y VINIEHLY & D TLREGT 5, 4 X,
U FORFREBIUIGL 0T L, T4bb, b+ PAP 37 ORISR E & § BRI T 2 C & 2
LT FED b, SEHKEECHEU IR, 1 PAP M3 AR & OAKRINCKIG L, BF, Rk AP, m
AR, B Bl FEBE BEER, BREAE O A - EBEOWTREARIGLSNC ERRY . GRAS, 1979), 17,
fike b PAP i % Ao CREBKKEF R 5 Suyama et al. (1968) i, + v PAP 3AHME & K6 525,
B S VERIKEIC L b 2 OBBEH R B L & RBEL TV 5, RiE, Wojcieszyn et al. (1979) 35%F (8 F
EF) OR» 653 FHE100,000DF05 8 AP &3 IFFBEOELFEHIR 2T AP 258EL, Chdsh PAP My
ERIGT B & R2HEL T3,

2) PAP (34 % neuraminidase {LIE

Choe et al. (1978) i3t MR L b 87288 AP % & 51 DEAE-Sephadex i€k b, 2FE®D isozyme (D],
DI) Z5HEL 1245, Tih% neuraminidase JAEBU Ty 7 VR 21T - 1Ll EId & 10 7 OB EEM B & OHUES
R, BREEAROL S ITHIFIREBALIZ Z D & S VB CEET A C & 2 WG U, 210, 2E
5 (REDS, 1979) &, AISLARHERED> 53712 k58R2 5513, neuraminidase YUEEZ% U C & BEEELIZ1008BEL,
PAP i & b & {RIGT 5 C L #RBLUIZ, T2 5, neuraminidase JUEHC & b, BEZEMES & CHEMDLE
BHONGLNZE XY, GUREMR 2 SO EEMCH D, FEHD Y 7 VR IEHEBAIG & OHR ISR ALIC IR B S L
TN E2RDI,

3) HEMEOHEK

EFELIII ST, BB PAP 2R%, SDS, 2-x v hF bk —ov, Y 7 =0 TIIL, BEEEEDI50~
B0HAFT B A, i PAP Ml & ORIICILMM 2D 1243, BEREEN100%ME s Nicigaid, # PAP mig
ERIGET, WRERLBDONLNC L BHRLI (RES, 1979), /505 PAP % iRED 2 v /< o BEBHEH]
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THUEL, BREEZELIE S, 0%, 72z MBI BIGE, BEEE & ARCHRERHELRL
UL, Ei¥r, Choe et al. (1981) &, b PAP 2% 7a=9 b, HBOVRISIWNIVRTF FROMRL, Z

ORI T I3 MIEEYE 2 7R 3 200208, #T PAP IgG OFEET TR, BP0 5 b O—MidMEEEGAIET 5

TERBEL T B,

3. PAP- i PAP ESGOHER

1) VREEHE(CXT S PAP FX

BRI T 2 LA BEROEERACH AT 2546, T OBABEEEEL, 1, FUAVEROEERMEZL T
AT 286, BOTHECE 2BAEMCRIUAOIAEBEZFCL VEEFEINS LD 5T (Cinader, 1977),
Foti et al. (1975, 1976) DHEITL % &, PAP- i PAP #athkd, BHEAEICAG 2 HEOEBICX - TZDR
ISEMEICAERE D A SN, ZORGEEIEEOSFHEDKRS SICHHAIL TET 52 & 2HEL T 50, FED
(1979) 13#E & U T, p-nitrophenyl phosphate, phenyl phosphate, S-glycerophosphate, phenolphthalein
monophosphate, thymolphthalein monophosphate % fty, PAP iEYEICIs XT3 HIMAE DRI DWW THRET L IZ
R, WTIhoHEB2RAWTSEI S HMEI L 2BEFEEOEHE L ELIRBD 6N o105

2) PAP FHICHKEITRELY pH TEY

Foti et al. (1975, 1976) (&t MRUSIBRAWIKE b AP Z2HHEEHL, Ch2H0ThRIMER2ET, BE—HRM
BEAEEERL, mEICK 5 AP O#ZEY, pH KEEOEEZMRFL 12, £ OFER, pH7.0 iKW\ T AP
BHMOBE, BT - THREEL0%KET 5 KHi56° CALEE T30 LI, 46°C T LEHLIAY, 37°C T2
R LI & DR 2R U T2, Chuel, BER—fuiE (FUERNE 6 5%58) #aKTiE, 56°C 20 H
T 6 R ICE0%KTE, 46° CALEETIRANI0%%KE, 3T°CUEB TR E RIELRIE» oo 12, PH 9.1 B
PH 3.9 iTdsu Tid, AP BT, 37°CEMAET 2 RHUAICGEEICKE T 5DINL, HANKTIRIT'C, 6
HBILET $ B0 L DIERFEE 2R U T, £, HAREBREMTEZ0EY pH KW T E{beRL, HBRE
D4, p-nitrophenyl phosphate % BT pH 5.0 Th 3 DHs, HAKTIE pH 3.5 i2¥BL, phenol-
phthalein monophosphate iZZ®# pH 5.0 23 pH 5.5 i€, #F 71z, thymolphthalein monophosphate TizZHE
# pH 6.0 25 pH 5.5 KBE Lo T/4Db, PAP Off, ME—HNBEESGEKIEREROEGTH~, pH &
{6, BULEICNL T, HELUL ZOEEWERET T EBRINT,

ZES (RAS, 1979) OEBRTH, B PAP wHmBE 4, pH 3.9, 7.0, 9.1 BT, 4°C, 48K
B3, 23°C, 37°C, 56°CTZNFN 0.5, 1, 2, 6 F®%OMERL: % p-nitrophenyl phosphate 2ZE & U
THEU IR, #i PAP mERIMC K b, PAP BEHEOZREMLED 54, pH 9.1, 37°Cx L pH 9.1, 56°C
DORMFOFHE 2l &, TC 6 BFHILEE L 15~100 DEFE/ELBD 511z IO pH KB TH, 56°C,
30 DESLEETIE, PAP Bl X NER ¥ 3 FMIBRINDBE, HP»ITE-RDOHESED SN, ChiTHl,
i PAP miEDHE, pH 3.9, pH 7.0 T PAP EHEOLEAVBEZCED bNvic, H1 PAP miick 5 PAP /&
HEOZEMDEE pH 3, 4.5~5.8T, 56°C, 6 RHASLIE b 100%EMEBERFEL I, ChiTdL, IER Y+ ¥Mm
BERMTIE, 307 HOBILIIT & D IEHESHPPITHETH L 2BDIT (K38),

&ilt, #H S (Sawada et al., 1981 a) & COHL PAP MiEHORZEMERBE 2 IREL, % OBEEMIER
OEBRBIT LI, T4kbb, $1 PAP fE» 5, WZSHE, Protein A-Sepharose CL-4B 1542 u<w b5
74 -RE DLz 1gG BORE UVCREZEMEMZRTC L 2RBD (M4, HM5), €72, Sephacryl S-300
DrviFi & Protein A-Sepharose CL-4B %2flaAhW T PAP & Z DK DRBHARICHLERIRYD
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#%——g : PAPase

3 #i PAP MFIC& 3 PAP EHOBRE I pH REEICHY 5 HE

—
o
<

100¢

Remaining enzyme activity (%)

Remaining enzyme activity (%)

50
0 o
0 20 40 60 80 11 MR RRELe 4 . :
T . 00.01 0 1 1.0 5.0
emperature (°C) Protein concentration (mg/ml)

One milligram of normal rabbit serum or anti- Various amounts of anti-PAPase serum or anti-PAPase
PAPase serum was added to 0.06 Unit of PAPase IgG frac{:ion were added to 0.06 Unit of PAPase and the
and the residual acthty after heat treatment at residual activity after heat treatment was measured.
each temperature was measured. O--——Q; nor- O-—--0; anti-PAPase serum, @——@; anti-PAPase IgG
mal rabbit serum, @—@; anti-PAPase serumn, fraction.

4 i PAP MEFED PAP MREMICHKIT B5 #; PAP IgG 0 PAP #zEtE (56°C, 304D

THE CH&IFTHE
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bhicds, PAP FEERMK 1gG IR BLEMEBOLNC E2RUTZ. 351, i PAP 1gG %/%4 VILBEEL T
1812 Fab 75 x v NERTU VB TRIZ F(ab)e 7 57" x v b OEEEMIER 2, KUBO 1gG ORIEM
LU T 2L, Fab 755 2 0 s OREEMERE, 1gG L HEU T, F(ab)z 7 55 x v OBZEIER
2, 1gG LREIFAMRTBEETHH L 2RI (B6), LI -T, BFERLT IgG /57745 PAP OfFEHEA L
BHICH UEEMLIE TR DEELON S,

p—

o

(=]
T

Remaining enzyme activity (%)

0¢ : '
0 0.01 0.1 1.0

Molar concentration (Xx107%)

Various amounts of IgG, Fab fragments, or F(ab’), frag-
ments were added to 0.06 Unit of PAPase and the residual
activity after heat treatment was measured. OQ-——O);
1gG, A—A; Fab fragments, @li—@; F(ab’), frag-
ments.

6 3T PAP IgG @ Fab 754 x> p&&U F(ab)s
TS50 X2 b0 PAP #FEY (56°C, 3090 (&
KIFTEE

3) PAP-HifAESEDIK

Ostrowski et al. (1966) (X, ¥5#e + PAP 2R T, #i PAP ME2/EH L, BEE—HAEESEERICD
SRE 21T o 120, AMEROTURMARE BB CHUA / U OBOEII 8 278U, FABERRIIUR 1 FINL THAD
IATUERSAT BB T, $1, ARE—HHEA K BIRE L 50 RREE 2R, HASAMAH
EASAMOE R B E BRI UL, PAP 33 9%, 2-A0n T hx2 /= ik - CREERREES N
558, PURMARISGCNU T E 2 50 L0 L 2WA0 iUz, COEEE, BEND AVT 4 FiEEOUIEDS,
MERDHEERBEE LT & 2R, 6~8MERANH, 55°CEME (pH 7.0) KX -T, RUDTEEREEE &
i, PREDRIGHE R DN, FEHLOERTY, F il X CRElREZ AV, KRR GUFRERLM 2
A~ B8EETERMARTH 5 C EVTBRINTO S CRFER). $10, ABE—FARAKE MO PAP &0t
R, Kmif, T8 pH SIS ULNC 05, HESHECHEAT 2 B BEDEE D & @ 5x 3 Hloh
BIZh-T, EERMIETRICIEB T 3HEEICEL T, BEOHEZRETX 2L BRBSLNTVWEEE
A b5 (Sawada et al., 1981 a),

4) PAP 5REE IgG [C L 3EEEBEER

i, #FE S5 (RFEK) &, L PAP IgG 12, VbW AHFEHARIGHS S X 12 EZ 4 5N 258 Tz PAP 5
PR L 500, MERNSEL S 21080 PAP ElE2AET 2 L 2B, 351C, COMREHFICE
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EEBEEVPEEL, WKkt PAP 1gG ORMEZHMI % &, BREERIBOREL 2. 1, HEDOIHIT-
PIEE vy ¥ IgG i3 PAP 2FEHAT52 28D T, chd IgG ik 3 PAP FHOME, HIEH, HiECOR
BEELPITTE DRI 21T -7, PAP & 1gG DRIGHKRIZ, i PAP IgG L 2AFRIARHERETH D,
BIEE T C A5 PAP IgG i & ATEH:OEE, EH Y ¥ 1gG kX 37EELz & d KIERAETh 512, T,
WBEILI: PAP 2883 ¥EHUIII I L 20T, 774=274-2a< by 57 42712658, it PAP
IgG, IEH v ¥ ¥ IgG & i PAP wlRET2ESHBELNI, UL, #t PAP IgG X h 85 hiz PAP AR
FDHYGEEEIREET PAP ERIGT 5 & 28W1Iz. %12, neuraminidase JLEEL 72 PAP L T, #i
PAP 1gG 13K PAP <9 20 &L AEOHERRZRU 1208, ER Y3 186G 3HEEARRI L, 512 L
b, PAP BGBEMCRIEE 25 PAP BREIAKE, TR XMmBRCEET 2BRAEKTH 5 186G &,
2TBD IgG LFBEATERLLEMHLLE L o1z, Thbb, PAP &, #H, PAP HRHAK, PAP JERRNUEK
DIFBDENFNRL 2ESWULEL, ZOMEERIcLY, PAP EHCEEY»5L T3 5DEEALN S,

PAP #Hififkic & 2SI DWT, 2K TH 54 PAP IgG F(ab)z 7 57 2 v F TRIEEFHELAD 5N
303, 1imHARTH 540 PAP IgG Fab 7 57" v b CiHESHRRIBD bNish o720 LL, Fab 755
¥ hT b 2T 252 BT AR L lEFifE% 2 24EECT 3 LHEDR 2L, LI ->T, PAP
Rk & 2 PAP HEDRIE, HARZAUIEREBEDEBICIVET 2 DEEALLNS. ER VY ¥ IgG
W AFEEACONTIE, &7 5540 Tk PAP it BBBRY s e LY, 1gG 5FZ0D 4 Dk
BThrLEEBALNS, RIE, EHe b IgG ©55, PAP LIEATZLDMH 2 LW 5#E (Papsidero et al.,
1980) $ b, BEIEUAND IgG Hirickit 5 PAP OFEMIIIEEACEOREIT IO TRBRED,

&3 HMBRHA, IMREXEBRESKCERELCHIISMmF AP Fit

. Total . Activity Activity
Sex Disease activity® inhibited by stabilized by
L-tartrate anti-PAPase

1 Md® P.C.9 15.56 11.00 5.69

2 M P.C. 12,78 5.91 4.99

3 M P.C. 17.72 14.22 8.96

4 M P.H. 7.06 3.72 0.15

5 M P.H. 8.06 4.06 0.62

6 M P.H. 5.50 4,15 0.40

7 M P.H. 10.39 7.83 0.85

8 M P.H. 9.83 7.94 0.04

9 M P.H. 6.78 1.95 0.55
10 M P.H. 7.67 3.67 0.35
11 M N. 4.61 0.56 0.14
12 M N. 4.39 1.78 0.05
13 F N. 8.56 5.11 0
14 F N. 4. 44 2.06 0
15 F N. 7.44 3.00 0.58
16 F N. 9.33 5.72 0.10
17 F N. 10. 56 4.72 0.77
18 F N. 3.89 1.89 0.42
19 F N. 5.00 2,56 0.07

a) Acid phosphatase activity is expressed in nmoles of p-nitrophenol produced per minute per ml.
b) Abbreviation used: M, male; F, female.

¢) Abbreviation used: P.C., prostatic carcinoma; P.H., prostatic hypertrophy; N., normal,
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Il PAP-Hi{FE G RORKL ISR

S
2

EES (1979) 1%, b MIERD PAP OAZ DEME2EET 55 E LT, ROMERELTERZBRE LI T
bbb, b bOBERE 0.5ml 2L, B PAP miE% 0.05ml iU 7248, 56° C #JMBE30FIFTL, B ERASR
ND AP Z2EFEIE, 0.1IM 27 = U EBREEK (pH 5.5) T, ZH p-nitrophenyl phosphate %» Fu~T, 37°C,

3047 incubate #, WS % p-nitrophenol BR2HEET 2 HETH Y, AFLhE, BRIERE, BIIESA

it
U

1
53
e
14
=

%

¥ L ORI BRIEREEE DMiEHRD PAP FHEMESHERE b 51Ty 3 L-tartrate (<& 2B X b HITE
T2 AP FEHEE & L, HLDIXBABBMEDSH 2T 5 L 2BDT (3 ),

WHEAIDRE, WEEORE, IEKIEL L CMLOBEERE (F, B, B & IR R ADEI 5
980) 1T Xk iuE, IHIERT26MIMDIEMEMEIZ, 3.8845.34 (nmols per min) & ERNMEZRL 12HS, HEKIEEESAH T
YDIEE (0.33£0.29), MDA EIIFITIZ, 0.1740.12 £ I 5I{EL, BERAOMHEAMBTH 720
BERABFTHT, 0.18 £ 0.16, LF7THIT, 0.13 £ 0.208 VTN EKERTRL 120 BINIEEVBABE DK stage
& % PAP FEHE L RTEMHICNT 2HG 24 3 &, IRERHOEEERE, & stage W TH LT, BEHD
B XS RTHER 2B, i PAP MiSORBREN LLEMZFIBU 2B RN MR, &EE, EEREDF
BHY, EHHE PAP OBEFEMMEE U TRT C & T IERENC S BMHHEOEGOTHEEER 5o

it

A O, ERRFEFRWGIRGFZHEANRERRR UDRBZDOG &6 b e 2 REE, A%,
HER, IARRAEOHFEEKOHBACE s TiibhizddTh b, BELIE#H LTS,

8
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