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CLINICAL INVESTIGATIONS OF PROSTATIC ACID PHOSPHATASE
WITH THREE RADICIMMUNOASSY KITS

Taiji Tsukamoro, Yoshiaki Kumamoro,
Tsuguo UmrnARA and Toshie KuronAaTA
From the Depariment of Urology, Sappore Medical College

The enzyme assay for acid phosphatase and even for L-tartrate labile acid phosphatase is not
specific for that of the prostate origin. The radicimmunoassay has recently been developed to detect
the enzyme more specific to the prostate. We carried out the investigations of the fundamental char-
acters and clinical usefulness in three commercial kits (Eiken’s kit, Clinical Assays’ kit and Mallinckrodt’s
kit). The results were as followed.

1) The reproducibility of their standard curves using three kits showed the satisfactory results
with the straight lines in them. Coeflicients of variation within assay was minimum among three
kits (2.19% ~14.5%). Coeflicient between assays was also minimum in them (6.2~14.3%). The
dilution tests in them were satisfactory. The recovery tests in three kits revealed the recovered rate
to be almost 1009%,,. These results in this fundamental study showed that three kits were useful in
clinical practice.

2) The correlation in three kits was investigated by the measurement of Eiken’s standard sera
with Clinical Assays’ and Mallinckrodt’s kit. This showed the good correlation in each instance.
For the further investigation of their correlation, 41 samples which were below 3.0 ng/ml in Eiken’s
kit, were measured by Clinical Assays’ and Mallinckrodt’s kit. This, however, did not reveal the
good correlation each other. While, comparing the ratio of samples within normal range in three
kits, no significant difference was observed. With the same comparison between Eiken’s 'and Clinical
Assays’ kit, and between Eiken’s and Mallinckrodt’s kit, these ratios were almost identical in the samples
with B.P.H. and non-prostatic diseases. These results have led us to the conclusion that the low degree
of correlation in low concentration samples in threekits have not always produced the serious problems
in the clinical practice.  Of course, the further fundamental investigations will be necessary in the
selection of PAP sources and methods of PAP purification, which may be related to the differences
of PAP level in three kits.

3) The correlation of PAP level measured by the radioimmunoassay and that by the enzyme
assay ‘was good on the whole (Eiken’s kit: r==0.69, Clinical Assays’ kit: r=0.85 and Mallinckrodt’s

kit: r=0.71), while this was not true in the low concentration samples.
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4) PAP was measured by three kits in 427 samples from normal male and female adults, and
those with various urological diseases (190 cases in Eiken’s kit, 141 cases in Clinical Assays’ kit and
96 cases in Mallinckrodt’s kit).
in Eiken’s kit, below 2.0 ng/ml in Clinical Assays’ kit and 2.2 ng/ml in Mallinckrodt’ kit.

the clinical point of view, PAP level below 2.5 to 3.0 ng/ml may be suitable for the normal value in

The normal values in each kit were determined as below 2.5 ng/ml

From

three kits.

5) Other than the patients with prostatic carcinoma, there were three with B.P.H. whose PAP
rose above the normal level in Eiken’s kit. In Clinical Assays’ kit such patients were observed in
two with B.P.H. and one with nonprostatic diseases. There was only one patients with B.P.H. whose
PAP rose above the normal level in Mallinckrodt’s kit. In prostatic carcinoma, the positive rate
of PAP were 28.6%, 37.5% and 84.2% in stage A+B, C and D, respectively in Eiken’s kit; 10%,
45.5% and 81.39%, in Clinical Assays’ kit; 42.99%, 37.5% and 100%, in Mallinckrodt’s kit.

rate of PAP in relation to clinical stage could not be compared each other in three kits because these

The positive
patients were not identical. Adding up the samples of all the tests the positive rate was 22.6% in
stage A+B, 37.1% in C and 85.4% in D. This value of stage A-+B seems to be low.

6) The sensitivity and the specificity were 53.3% and 1009%, respectively in PAP-RIA. In
TAP-Enzyme assay these were 35.5% and 94.9%, respectively, in PAP-Enzyme assay the sensitivity was
48.69%, and the specificity 75.9%.

assay for PAP has given more accurate information in clinical practice than the enzyme assay has

These results have led us to the conclusion that the radioimmuno-
done. Because of some advantage in the enzyme assay, however, the radioimmunoassay has been
required to be further improved in its procedure.

7) The usefulness of radioimmunoassay for PAP in screening the patients with prostatic carcinoma

in early stage has not been established. Our results agreed with this opinion. Not only more improve-

ment of radicimmunoassay for PAP but also elucidation of the mechanism of PAP elevation in prostatic

carcinoma will be necessary for the establishment of the clinical

early prostatic cancer.
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Number of cases and age distribution of male and female subjects

in the investigation of serum PAP

RIA kits

Eiken Clinical Assays Mallinckrodt
Normal subjects kit kit kit
and patients
Normal male subjects and 75 57 34
patients with non-prostatic
diseases 5 y.0.-82 y.o. 5 y.0.-82 y.o. 20 y.0.-78 y.o.
33 25 15
Patients with B.P.H.
56 y.0.-79 y.0. 56 y.0.-78 y.o. 56 y.0.-78 y.o0.
Normal female subjects and ) 7 13
female patients 13 y.0.-82 y.0o. 28 y.0.-78 y.o. 13 y.0.-78 y.o.
s . 49 37 21
Patients with untreated
prostatic 58 y.0.-80 y.0o. 58 y.0.-80 y.o0. 62 y.0.-82 y.o.
carcinoma 16 15 13
treated
63 y.0.-78 y.o. 63 y.0.-78 y.0. 63 y.0.-78 y.o.
Total 190 147 96
Table 2. RIA procedures in three kits
Eiken Clinical Assays Mallinckrodt
Standard or patient serum 0.7 ml -0.1 ml 0.2 ml
+
Anti-PAP serum 0.2 ml 0.1 mi 0.1 m
(Incubation at room temparature) 20 hours 18 hours 2 hours
1251 1abeted pAP 0.2 m 01w 6.2 wl
(Incubation at room temparature} 20 hours 3 hours 2 - 24 hours
Second antibody 0.2 ml 1.0 ml 1.0 ml
{Incubation at room temparature) 30 minutes 30 minutes 0 minutes

\

Centrifugation and aspiration of supernatant

2000xg for 30 minutes 1000xg for 20 minutes

¥

Estimation of amount of radioactivity with gamma counter

\

Determination of standard curve and PAP level in patient serum

2000x g for 20 minutes
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DEBE, 2) SEBEECOERE, 3) AR,
4) HNEAEE, 5) 3%t kit [OBERK, 6) HEEE
TO RIA & enzyme assay & DfFEME, 7) BED
PAP wHz 25884 /s b b RIA & enzyme assay
& DRFEEDZED AL

ERPREUIRES | R PAP (LIT PAP &L B¥. iz
121 enzyme assay ¢k % PAP & XyI9 2#&11T
PAP-RIA :IE9) ORIEIE, FEBIRE »EmE:
ZHw 4 B % 17700 —20°C CHEFELU B 2 A
72, &g Table 1 R ULIZE 5 R ERERRA,
HIL RS DU R TSR B AR B T, WRERE B
TFEER], HBFNICHRE I NI RIS & O
SLIRFRERICH 5. ERIBILA kit THEYS Y Fiken
kit *C {3 190§, Clinical Assays kit -3 141 4,
Mallinckrodt kit “GiZ 96 BT - 72,

HizeFE: RIA X 5 PAP i3 Table 2 i@
RUTZ L 5 itg kit 12 & iz manual [ZfE-T
filsotz. ISl RBOPEBOREHITIE 3 KB i
e fWIcns, ERENBOREREL VAIEER2
Eiken kit ‘i 1.25 ng/ml, Clinical Assays kit “G{3
1.0 ngfml, Mallinckrodt kit {3 1.0ng/ml & U,
T 5 LUFOfE %#not detected (PLF N.D. &153)
EFEBIUTZ, enzyme assay Tk %5 TAP (LT TAP-
BuvE BT TAP :iEs) ofER
Kind-King (12X b 73730, X 58— L-tartrate
ZF T PAP (PIT PAP-Enzyme assay *#§3) 3
HIFE Uiz, 724 TAP-Enzyme assay, PAP-Enzyme
assay DIEFHIZ 2 N ZF N 1.7 ~721IUJL, 0~1.4
UL ©&%.
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2) HIEBREICK 5 EHE (Table 3~5), within
assay COFERERE, B, ERECSHTRELE
%5, Eiken kit Tiz C.V. 232.1~7.4% & 2kHNCE
B2 BIFTCdH -1z, Clinical Assays kit T, ™3
NOBEEIBNTE OV, 132.8~14.5% & iR
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Table 3. Reproducibility of Eiken’s kit within assay and between assays

Sample number I 11 111 IV
2.3 7.7 11.8 19.9
2.3 7.2 1.7 17.8
Within assay {ng/m1) 2.2 7.8 11.8 17.0
1.9 7.4 12.3 16.5
2.0 7.2 1.7 18.5
Mean (ng/m1) 2.1 7.5 11.9 17.9
5.D. (ng/mi) 017 0.28 0.25 1.34
C.v. (%) 5.7 3.8 2.1 7.4
Sampie number 1 11 I11
1.4 8.1 18.2
1.3 8.4 16.1
Between assay (ng/m1)
i.5 7.5 15.5
1.1 7.4 13.1
Mean (ng/m1) 1.3 7.9 15.7
S.D. (ng/m1) 0.18 0.49 2.10
C.V. (%) 14.3 6.2 13.3
s T dH - 12, Mallinckrodt kit Tl3& B IC h BIF R BE L NI,
WTH GV 38.0~11.1% &2, v e 5) % kit fOEE (Fig. 7, 8), Eiken kit (g
FRRiERTH 72, between assay COHEBMELE, fi7g% Clinical Assays kit, Mallinckrodt kit “GHIE

W, {RBE-CHE UTc (7o72 L Clinical Assays kit ¢
OEBEERP, KBETORETHY, T2 HER
kit iR SN T2 D& H U z). Eiken kit Gk
BERETOBRREPHBEETOZENEL BT S
LB otdd, CV. i3 6.2~14.4 % THIEHE
IFTCdh -7z, Clinical Assays kit “¢i3 C.V. $39,0~
11.2% & BB BIF S5 Cdh - 72, Mallinckrodt
kit T, WISNOBERB LTS CV. 36.6~
10.6% &izh BIFSEREITREINI.

3) FFEE (Fig. 4~6), % kit & § 20 Ok
PROVISEETORRELGROEE LI, 2z
OHIEHFHA TRIZIZEREGENED b i

4) [EUvERER (Table 6), {£& > sample &4 kit
OEZEOERNEZ 1 | 1 RS U THE L1z sample
TOEMIRE, & kit & § ¥#7101.2~105.6% Td

=5

UMt UC# % &, Eiken kit (Y) & Clinical Assays
kit (X) *OBETE r=0999 & xbHT B
PRI, Y=04+11X X 23WHEOHE B — 3
T AHERBE NIz, —JF Eiken kit (Y) & Mallin-
ckrodt kit ¢jx r=0.994 ¢ Clinical Assays kit &
RO BVHEEME S N2 H Y=—1.0+054X &
B CIR R s e ZR U, & kit FOBERE
X HiICHE 9 5 72 ®» © Eiken kit = 3.0 ng/ml LI F
ORFEE 2R Uz 41 2B O # & %, Clinical Assays
kit ¢ Mallinckrodt kit & CZNFNREEL D70
PR UTAIZ, 7 DR Eiken kit -TOHEHE
& Mallinckrodt kit "GO BIEEL ZITETODTE 2
RO L, Clinical Assays kit CORIEEIZPR
(L 73 2 RS & NHITEE & A DR b £
Stz U UVEREOEHATIERVNTN S IZIZACTDH
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Table 4. Reproducibility of Clinical Assays’ kit within assay

and between assays

Sample number 11 111 v
1.7 4.7 12.2 20.7
2.3 4.4 11.3 19.7
Within assay (ng/m1) 1.6 5.8 10.3 19.7
1.9 5.7 11.7 19.6
1.8 5.4 10.5 20.7
Mean (ng/mly  1.86 5.20 11.20  20.10
5.D. (ng/m1)  0.27 0.62 0.80  0.57
C.V. (%) 14.5 11.9 7.1 2.8
# ##
Sample number 11
2.2 13.3
1.9 12.2
Between assay (ng/m1) 1.8 16.7
2.1 13.6
2.1 13.2
2.3 13.2
Mean {ng/m1) 2.1 13.7
S.D. {ng/m) 0.19 1.5
C.V. (%) 9.0 11.2
# control serum 2.0 ng/ml
## control serum 12.0 ng/ml

-7z,

6) #/FEE O RIA enzyme assay & & OFHH
(Fig. 9~11), PAP-RIA * enzyme assay & D FHE4
BENZNOBEGERRED S 20 ng/ml DT ORET
13, & kit & BN RUTCHEERENE Eiken kit ©
r=0.69, Clinical Assays kit T r==0.85, Mallinckrodt
kit T r=0.71 Ch-7z, 127 UHEEEB RN
B, CofEmBRbh T,

7) BEOHE (Fig. 12), BREME TO PAP ©
IO % PAP-RIA (Eiken kit i€ & %), TAP-
Enzyme assay, PAP-Enzyme assay % [A I 250
HUTPRHRIE I, T& 3 PAP-RIA 5= EHIEI2~16

B TR 20% DRABEECHE ADICH L, enzyme
assay “CIEUVEHL § 40~ 0B TRERD LTt
FERIVRE  EREARAB L & HEEREBRTO
PAP-RIA (Oj[5EisE% Table 7, Fig. 13~17 55
LTz, IEBETHARL X CHISLIRDSA O R A Tl g 2R
BT, IEpE S B2 RE Uich—E OEMEED
BN -7, FRETRAL L CZTFURERET
@ PAP-RIA 3, HFEM LT 2 LR EWH
FiTdh -1z, 2088l EORI RN DER L IEEST
FEFCOD PAP-RIA 2§ 2k, zhvEhd kit ‘TO
EHE» mean=25.D. T % & Eiken kit T3
2.5 ng/ml IR, Clinical Assays kit 3 2.0 ng/ml
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Table 5. Reproducibility of Mellinckrodt’s kit within assay

and between assays

Sample number 11 111 IV
.5 4.7 10.9 19.7
.9 4.8 19.3 17.5
Within assay (ng/m1) .8 5.5 12.3 23.0
.6 5.0 10.5 20.5
.7 4.3 12.0 22.8
Mean (ng/m1) .7 4.9 11.2 20.7
5.D. (ng/m1) 16 0.44 0.9 2.3
c.v. (%) .3 9.0 8.0 1.1
Sample number 11 111 v
.6 5.9 15.9 30.4
Between assay {ng/m1) .9 7.3 17.2 34.6
.8 6.8 14.3 , 33.3
Mean (ng/m1) .8 6.7 15.8 32.8
5.D {ng/m1) .15 0.71 1.45 2.15
c.v. (%) .3 10.6 9.2 6.6

ng/ml
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Fig. 4. Relation between measured PAP and
the dilution of serum in Fiken’s kit

LI, Mallinchrodt kit G 2.2 ng/ml PITF 725,
bR b LTS EE 2 R, ERE
RRRA A WEMER LIz Eiken kit T i~ izAE
RAED 3 4, Clinical Assays kit T3 Bt IRIERIED
2 B3 X OBISLIREISN O FRAETESREE R (20521 L,
FE7) @1, Mallinckrodt kit TIIFISTREAED
1HIENSFERTH T,

BISLERBEASESS & OF205% 2L B DRINLER DA Db R A
R Ec, Eiken kit T HI5EfE% standard & 1L
THoD kit TOWEM M U TH % & (Fig. 18),
Eiken kit & Clinical Assays kit & DO#E Cld— 5
DOREEDIER TH 5 I b 5 FHMOREMMSIE
B b ToEMEsTHIR 2 Flici@Bh 61, ZhE
TV IRIEASE, B IRUSNOMIRATESREETH -
7z, —7f Eiken kit & Mallinckrodt kit & TREIEED
WERITR-THDE, TOL S SERZ27HIF 15
WED o, ChHSHBRIERETH T,

HSLEETO PAP ORIER R Fig. 15~17 &
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Fig. 6. Relation between measured PAP and the
dilution of serum in Mallinckrodt’s kit

RUTeH3, clinical stage gt 21200 kit Blic
BYER S HiEdT 5 & Table 8 W RUIZERE Bv
72, % kit DIERPREUIC 10T HRETHRELTAS
&, stage A-+B COBEMERE L 25.8%, C 40.0%, D
85.4% Th -1,

iz PAP-RIA, enzyme assay T (D sensitivity &

15 19824

specificity & 2 HEMEHT2 BB THERBTO
PAP-RTA (& kit TOHIEH &k %2 58, TAP-
Enzyme assay, PAP-Enzyme assay %@ ¢ #l5E U
TR I THGR 21T/ o 12, RHIRETOH
TS, ZOIEREICHL L DREDHNE (ratio) T
o TWAE At (Fig. 19~24). 5L 8 T
PAP-RIA, PAP-Enzyme assay O35 TAP-Enzyme
assay X HFEED ratio B K Th-72. BISLEITK
E, 20 SREL LD RIS IR EISY O W IRAETESS B T,
PAP-Enzyme assay (D555 PAP-RIA, TAP-Enzyme
assay % b BIRED ratio i3 AR 725 B H Ho
2. CO#EE X b PAP-RIA, TAP-Enzyme assay,
PAP-Enzyme assay (D sensitivity & specificity &
BEHRUTH S & (Table 9), sensitivity "Gt PAP-
RIA 53.3%, TAP-Enzyme assay 5 35.5%, PAP-
Enzyme assay H547.79% T & - iz. PAP-RIA &
TAP-Enzyme assay &3 p<0.1 CiZZE 2B DIz,
PAP-RIA & PAP-Enzyme assay & i Zid/gdh-
7z. specificity “Gi3 PAP-RIA »3100% , TAP-Enzyme
assay %595.2%, PAP-Enzyme assay %5 76.2% &
PAP-RIA » PAP-Enzyme assay Ci3 p<0.05 ¢
BEWI.

o & =

enzyme assay {C Yk A 7327 42— OH
“Eizi2, phenyl phosphate, a-glycerophosphate, §-
naphthylphosphate, p-nitrophenolphosphate, sodium
thymolphthalein monophosphate, naphthol AS-BI
phosphate 72 EWEHE LU THN LN T &7, UL
U, T 5@EEIZ PAP I UREN TR, i
OHBHEOBE Y + 27 » ¥ ~¥OREE~DERA
ZEET sy, PAP pS L-tartrate labile Cap 5 &
A5, Letartrate % T PAP 2EEINCHIE
THLES D LRI VFEMEOETED EEEALL
VO TG DREARRD LD REFENHERED 1 2
Td % RIA, fluorescent immunoassay, counterimmu-
noelectrophoresis 23EEFE XN T 5.

SEbivhbivhitst U7z Eiken kit, Clinical Assays
kit, Mallinckrodt kit “Ci3fE#EdhigOEHEM:, within
assay, between assay, ZSFREAE, BNEEBRIT K
WTIRIRIIHR T N R EE.

# kit HoOEEEIKEL T, ZhEnoEgmng
B HAOCTHRE CRBEWEBEBELNIZOIRL, &R
EOBRTORE TIRBNTL b RFZHEESED ST
T TR o1, COBRERD1I>ELT PAP O
FESLTA B NITHRIBOEN H 5 WOIRBREO RN
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Table 6. Recovery test in three kits

Expected value

Recovered value Recovery rate (%)

1.4 ng/ml 1.3 ng/ml 92.9 %
2.6 2.1 87.5
Eiken 5.5 6.8 123.6
kit
11.0 13.9 126.4
19.5 18.5 97.4
Mean 105.6
1.5 ng/ml 1.6 ng/ml 106.7 %
Clinical 5.0 4.8 36
Assays
kit 15.5 15.8 101.9
25.3 27.0 106.7
Mean 102.8
1.5 ng/mi 1.4 ng/ml 93.3 %
5.5 5.4 98.2
Mallinckrodt 9.0 9.6 106.9
kit 11.5 13.3 115.7
21.5 19.8 92.1
Mean 101.2 %

NS, BEE TRRES S22 INTINS
RIA 3, HBE UTO PAP ZEiNIRIK, BisLiR
RERIEMSE, B BEEE, BHEZE»LHE TV
(Table 10). X (T 6 D D> 5D PAP DOEEH
HBABEZE L HEPDREB->TVA. ZOREELN
F7CIEHEES 0~ 3.0ng/ml 5 5~72ng/ml RO
HAHEIL TN B, TORBEE, BEGTEBEORY
LTt PAP O Isoenzyme DRFES H b 540D
RATBEAVPDBEEEDLNLETHS.

UL, CNS0EYPS A bbb 5T, 21
FNOERBERZERCLTHELTAB L, TEHA
WIRIEE R EE b 285 EEE T, BRIICH
BLIRAHEIDIVEHBEAISNS.

Enzyme assay O/RED12Th 5 BEICHT A A
ZEEDS PAP-RIA Cid ORI E->TW0hb%E
REUTHIIY, Foti 52 B T 5 X 51T
PAP-RIA (OF5pi TAP-Enzyme assay & AUV i3 PAP-
Enzyme assay X OEETH S C &R INTI.

' HARD L 5t kit OIF#E{E% mean-+25.D. 3
R UTHEELUTH, BHRMIg kit 23313 2.5
~3.0ng/ml PWFEHTHB EEDDNS.

BSLERER LA G & OERE 2B A TIRER D
oz, —TIRISLERE T3 stage DSEFTT B ICEN
% kit TOBERIELLAEED H-12 D3, stage
A+B TOBMRE BRIy o7z, % kit [l T stage
MOBHERIEND 5D, EFPE—EHTRIZN
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0+ 1.1x

oY =-1.0 + 0.54x r = 0.994

PAP level measured by Clinical Assays (®) and Mallinckrodt (O} kit
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Fig. 12. Influence of room temperature on PAP. RIA by Eiken’s kit and
Enzyme assay by Kind-King’s procedure



A« 13D

‘Table 7.

ISR 7 + A7 7 & — & » RIA

25

PAP in normal subjects and the patients with urological diseases

(Mean+S8.D. ng/ml)

RIA systems

Eiken kit Clinical Assays kit Mallinckrodt kit
Group
Normal male subjects and
atients with non-prostatic
21’seases p 1.8 £+ 0.33 (n=75) 1.4 £ 0.31 (n=57) 1.6 % 0.31 (n=34)
5-19 y.o. 1.7%0 (n=11) 1.2 £ 0.2 (n=11)
20 - 49 y.o. 1.9 £ 0.33 (n=38) 1.5 + 0.28 (n=21) 1.6 1 0.28 (n=17)
50 - 82 y.o. 1.8 £ 0.40 (n=26) 1.3 £ 0.39 (n=25) 1.5 + 0.35 (n=17)
Patients with B.P.H. 1.9 £ 0.53 (n=33) 1.4 + 0.68 (n=25) 1.6 + 0.40 (n=15)
Normal female subjects and
1.4 £ 0.32 (n=17) 1.3 %0 (n=7) 1.3 +0.09 (n=13)
female patients
Eiken kit Clinical Assays kit Mallinckrodt kit
ng/mi ng/mi ng/m1
4.0 ==~ 4.0 =/ 4.0 =nA
L]
KN — 3.0 3.0 —f
*e
A RN
e = 2 e -® - - - - -
L]
2.0 -~ S 2.0 = m e s s s 2.0 —j °
L] :.
] L ]
1.0 — 5’ 1.0 — .
N D ....... N D 2080
n=33 n=25 n=15
Fig. 13. Distribution of PAP in patients with B.P.H. (N.D., not detected)
Eiken kit Clinical Assays kit Mallinckrodt kit
ng/ml ng/ml ng/ml
3.0 /M 3.0 =/ 3.0 7
L e A P,
2.0 —1 3 —_— - - - 0L .
0 3 2.0 . 2.0 — "
5 : :
L) o0
1.25 = ¢ . @
! 1.0 = e 10 =1 <
sase 1
Frony
N.D. Sessaess: N.D. {spsasss N.D.
n=75 n=57 n=34

Fig. 14. Distribution of PAP in the patients with non-prostatic diseases (N.D., not detected)
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Fig. 15. PAP measured by Eiken’s kit in patients with prostatic carcinoma

D EELLNS.

RIA, counterimmunoelectrophoresis ¢ & 5 fltdD#
HTOBMERE, Foti 52T I hif stage A 33%,
stage B 79%, stage C 719, stage D 929 & Xb¥
TEWRE T dH 5 D5, Griffiths®, Murphy 525,
Bruce 5273 stage A 12~38%, stage B 29~35%,
stage C 24~499%, stage D 68~89% & @EL T
% (Table 11). ZAFTRAF 51, K 5POHEDS
HAHH, HiE Tt stage A+B 259, stage G 509,
stage D 839, %3 CiX stage A+B 62.59%, stage G
85.8%, stage D 100% Liz-> T 5. bhvbilpig
TR kit TORBREEH T 5 & Griffiths?,
Bruce L OBICE. EHFY ~EREE L Eo#
2y L& hud, Foti UNDHETIT stage A+B
TOBHERITIEN.

L AT, BIERISL IR D screening FEr & LT
A OHEVBOLNTO A, RIA k3 HkE
LNLOFERZEEDIBERZRLUTNEDTHS D
2>, Bruce 5273 Table 11 SR U1z Foti & DR
PO BEDEREL M B U T stage A ORISR

% screening 3 A7, BHEA T RIA 35y
TRZEZNWELUTV A, DIVbNOREED D AT b Bk
RCRFATERBAS. UL, CORIEALT
3, RIA [tk ? PAP ORIFEEAD BEDIIHTH
Y TO PAP EROBFIC HENH S EbT
5. —IICiE PAP ORISR T O LREBOE
NEEERT A EZBALLNDD, ZNLISNCRISLER
EBOTLED, WILEUEOME < O TD PAP 4
WHREJPPIZ ER I L ICBE LTV A L EDbNT 5.
Utedd- THISLEE T D PAP OBERZRIEICT %
HAKE, CORRBELUTFOBREAPBRELEL
b5,

£37, Kuriyama, Chu 5292 % 1) prostatic antigen
() enzyme immunoassay DSFEFEIN T 5 55 PAP
LR R U “marker” EEZ O, Th bR
BT % C L CELRROMBERAV EOBERRINS b
DOPRFREL, SBROHSHRESHREINS.

XT RIA & enzyme assay & DEE O HEE T
sensitivity “Ci3 PAP-RIA ¢ PAP-Enzyme assay (I
FfEETH b, TAP-Enzyme assay 36k hFH3
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Fig. 16.
R E 72 572, —75 specificity T3 PAP-RIA &
TAP-Enzyme assay & 33 (31TEBE ¢ PAP-Enzyme
assay Pt h X h - Tz, sensitivity & specifi-
city & 2 ¥4 9 A & PAP-RIA 5 TAP-Enzyme
assay, PAP-Enzyme assay L h BN T3 & 3T
HLENTESD., MMOMETTY COARBLUTIER
RO TH A, 1217, EEROFER CO enzyme assay
k% TAP, PAP QEFRETEH DL 1) HHRSHE
EEEDEE LS, 2) MRE TR T 37
Eix RIA Wi nFIEThH D, CbDOEE2EaD T
RIA Q% Ak enzyme assay O fIHE% 133 DI
BRTHTDITISRDOI LB LMAEPHELEAD
ns.

V. % & o

1. Eiken kit, Clinical Assays kit, Mallinckrodt
kit DEBIIRH 2ATOLTOEREL2E. 1) &
HAROBFRE RS kit L IHETRIFBRTH D,
BRI N T b BIFSEERET. 2) RBET

(N.D.:Not Detected)

PAP measured by Clinical Assays’ kit in patients’ with prostatic carcinoma

BT A BB % within assay, between assay ~THist
L7z, within assay {2 35 4> T 13 Eiken kit ¢ G.V.
B 2.1~7.49%, Clinical Assays kit "G 2.8~14.5%,
Mallinckrodt kit ‘G 9.0~11.1% &2 hHETEH
Bk 72, between assay Tl kit & 3 CV. 8
6.2~14.3% L3 Y RIFEFERTH -2, 3) BRE
B COMmH TIEE kit L3 1/1I68RE TTRREFLE
WEPRUIZ. 4) BENREPHH UK RESE kit &3
100% BIEDERES C L TR, b DR
b4 kit & BERERIICHAEALS % LUETE 5.
2. Eiken kit (D #& ift 75 % Clinical Assays kit,
Mallinckrodt kit CHIXES 5 ¢ itk h#& kit D
BV RE LoD, W TIOBA b BVEENE SN
7z. UL, Eiken kit ¢ 3.0 ng/ml S FOEEED
41 #ifA % Clinical Assays kit, Mallinckrodt kit G|
FBUTCERTERMEBESET LTI, —7F, b
O 2% kit OIERERZERICLT, QEEPLEE
HHEVEIEHEREA S HETHRLU THA &, & kit
HOZERZBRD LN -T2, 3 b REAROLE 2L
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PAP in Eiken kit
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Fig. 17. PAP measured by Mallinckrodi’s kit in patient’s with prostatic carcinoma
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Table 8. Positive PAP in patients with prostatic carcinoma

*%k
Cliniccal Assays* *
Eiken kit kit Mallinckrodt kit Total samples
Prostatic
. 26/49 53.1 % 19/37 5.4 % 12/27 57.1 % 57/107 53.3 %
carcinoma

stage A & B 4/14 28.6 % 1/10 10.0 % 3/ 7 42.9 % 8/31 25.8 %
stage C 6/16 37.5 % 5/11 45.5 % 3/ 8 37.5% 14/35 40.0 %
stage D 16/19 84.2 % 13/16 81.3 % 6/ 6 100 % 35/ 41 85.4 %

* positive cases in each kit / total cases in each kit

** positive samples in all kits / total samples in all kits
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Relation between PAP-RIA and TAP-Enzyme assay in 31 samples
with stage A and B prostatic carcinoma
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A, Ciinical Assays kit

®stage B, Eiken kit
astage B, Clinical Assays kit
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Relation between PAP-RIA and PAP-Enzyme assay in 31 samples in

stage A and B prostatic carcinoma

BRAEAAE, RISLERDIAN D RAEFESRRECOMER %
Fv~ T, Eiken kit » Clinical Assays kit, Eiken kit
& Mallinckrodt kit T Z2NFNfTe->THB &, Hl
EEPIER® 5 VRIERZBA 2 HAIIHERT
dHole. LOTER, ERETOX kit OFFBERDIE
IVHERICHBEE 2D C E3DTsnEn) L %R
T EBbNAD, TOHICDONTIX PAP (D source,
BEEOBRNSEPERLUTH S LHAIINA 1D,
SRE LR S EBIRHEPBETH B,

3) RIA r Enzyme assay (DIFEEM: %2 M3t U124
£, BENKIZBVEEPED 5N 128 (Biken kit:
r=0.69, Clinical Assays kit: r=0.85, Mallinckrodt
kit: r=0.71), {EEE CIXEBEIRIETL T,

4) ERBZERA, WRAEREBELGER (Eiken
kit: 190f5l, Clinical Assays kit: 141{|, Mallinckrodt
kit: 96 ) iTISUNTEHA2T BAT PAP ZEFE LT,
I Eiken kit 2.5 ng/ml LJF, Clinical Assays
kit ¢ 2.0ng/ml PIF, Mallinckrodt kit - 2.2 ng/ml
UTTh-1r. EEMIICIZE kit & 3 2.5~3.0 ng/ml
LFMEL TRz EEBbhiz.

BiSLERE LS C LN D DIERE R M A 12 E 6113,
Eiken kit "Cid B~ BRAEAIED 3 #1,
kit T3 BT BRI AREED 2 Pl 2 RUSLER DA O 34 FRAETE
ZEREO 141, Mallinckrodt kit T FILBRILRIED 1
FICh -7z, BISLEET O PAP o EH#E L, stage
A+B, C, D i\ Eiken kit T2 2hv 2 h 28.6
%, 31.5%, 84.2%Cd» b, Clinical Assays kit 7|3
ZNFNI10%, 45.5%, 81.3%, Mallinckrodt kit ¢
ENER 42.9%, 371.5%, 100% Tdh-1iz. £ kit
TOFTXTOEFMBFA— TN D T OEDBER
DHIRIIT X872, % kit TOWGEEEHTH L
stage A+B 22.69, C 37.1%, D 854%Tad b, stage
A+B TOBHERIE» -

5) sensitivity, specificity Z2#& U TH % &, PAP-
RIA i sensitivity $353.3%, specificity $5100%,
TAP-Enzyme assay T ENE I 35.5%, 94.9%,
PAP-Enzyme assay T3 #1711 48.6%, 75.9% &
zh, T DFERI Y RIA J) enzyme assay L b
FENNREETHH EEABY, FRIDICHATN
X HOBEIINETDH 3.

Clinical Assays
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Fig. 21. Relation between PAP-RIA and TAP-Enzyme assay in 35 samples with
stage C, and in 41 samples with stage D prostatic carcinoma

6) HINIREOBFER DY D screening (T RIA
PRHNE L EBBEBEATRRITRNEELLD, &
LIC L O FEDBHRICIIESIBRETD PAP O LD
b ERRCRETT ABEN D 5.

BAKZDICHID, @O0 AERREEE, &
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7880 A 7 - § DA, P77 = FEF LY
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Fig. 24. Relation between PAP-RIA and PAP-Enzyme assay in 37 samples
with B.P.H., and 42 samples with non-prostatic diseases

Table 9. Sensitivity and specificity of PAP in RIA, and TAP and PAP in Enzyme assay

PAP-RIA TAP-Enzyme assay PAP-Enzyme assay
Positive Negative Positive Negative Positive Negative
Prostatic carcinoma 8/31 23/31 6/31 25/31 9/31 22/3

stage A and B {25.8 %) (74.2 %) (19.4 %) (80.6 %) (29.0 %) (71.0 %)

14/35 21/35 7/35 28/35 14/35 21/35
stage C (40.0 %) (60.0 %) (20.0 %) (80.0 %) (40.0 %) (60.0 %)

35/41 6/41 25/41 16/41 29/41 12/41
stage D (85.4 %) (15.6 %) (61.0 %) (39.0 %) (70.7 %) (29.3 %)

0/37 37/37 2/37 35/37 8/37 29/37
B.P.H.

(0 %) (100 %) (5.4 %) (94.6 %) (21.6 %) (78.4 %)

0/42 42/42 2/42 40/42 11/42 31/42
(0 %) (100 %) (4.8 %) (95.2 %) (26.2 %) (73.8 %)

Non-prostatic diseases

(Positive or Negative sample number/Total sample number)

Sensitivity PAP-RIA:53.3 % (57/107), TAP-Enzyme assay:35.5 % (38/107), PAP-Enzyme assay:48.6 % (52/107)

Specificity PAP-RIA:100 % (79/ 79}, TAP-Enzyme assay:94.9 % (75/ 79), PAP-Enzyme assay: 75.9 % (60/79)
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Table 10. Source of PAP, methods of purification and normal range

Sources of PAP Methods of purification Normal ranges
1. Prostatic fluid

Cooper et at gel filtration 5 - 72

2. Hypertraophic plostate gland

- ~ A
woMob 16) affinity, ion exchange chromatogrphy

and gel filtration 0 - 3
Etten et al 7) affinity chromatography - and

gel filtration
Choe et al 21) ion exchange and affinity

chromatography 2.5 -~ 24
. 22) o
Vihko et al affinity chromatography 0 -10

3. Malignant prostatic tissues

)
Lee et al 15) affinity, ion exchange chromatography
and gel filtration 1.4 - 9.8
4, Seminal plasma
3y
Mahan et al 23) ion exchange chromatography 0 - 8.

Table 11. Elevated PAP in patients with prostatic carcinoma (%

Reporters (%)

Foti # Murphy ## Griffiths # Bruce
Clinical 24) 26) 7) 27)
stage et al et al et al
A 33 38 12 14
B 79 35 32 29
C 71 49 47 24
D 92 69 86 89

# RIA, ## Counterimmunoelectrophoresis
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