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t PEISLERERYE Y + 27 7 4 —X¥D T VX
A6727vE4Fy b

——RIA-Quant P.A.P. Test Kit 0> EpR - BEFERRE

Radioimmunoassay for Human Prostatic Acid Phosphatase
—Basic and Clinical studies of RIA—Quant P.A.P. Test kit—

EH me*

#i T wmiE BT

SH E=

Katsumi WAKABAYASHI*, Yuko SUGIYAMA**, Etsuko TAKAHASHI**,
and Keizo SHIDA**

*Institute of Endocrinology, and ** Department of Urology, School of Medicine, Gunma University

L & C®Ic

t MHISIIR CREAE SN BEE 7+ 27 78— %
(PAP) ¥, fhoffEclEon BT+ 27 7
F—YLREIEBEXYAL TS, 2-EAE
WORFETEEZRWIIRELRLZ S L0 )R
MnboThs, ZLT, HBRPICIERECK
HEhanmdici, BEEBSZ VSV THEE
LTWAIZTE A& v, 1936 4£ Gutman & {c LV
BISZIE O Binf8EALIC 331F % phosphatase D iE
WrEmEs LR RBERTE Y, 0%, BT
R OHELT IR i PAP =L 8BRS 3L
WO HENHAL MY, MmH PAP JIE @ BEE
MEEMNEREERS LItk TE 179, ¢
FIZE Y ZORESE b ME T omREE, FRM,
FEMDOE W T VA 57T ve4 (RIA) 26
Fsh, BESCHERYE TEMOEBTHEYSH -
ek OBEFIEENEE D, PAP OEKR
EICHONO NS TAEESRRER TN R0, bh

¥ RERSFNILITIERT
BB RFE RSB REHE
ZfF 56410 H 23 H
BTz 564812 4 10 A
BURIEERSE @ BIf&TIEFET 3-39-15 (8 371)
BERFNSUWITIERT
#F oM O C

bhix PAP izxt3 2R RIA ¥y b OO & 2
T3 % Mallinckrodt #t» RIA-Quant P.A.P. Test
kit OFRMEZRMT 2WEEELO T, T
ZORMERERET 5.

RITHEIR

AR DV T

BRT 2 b, BESIOFRMEOT Rk
fibttx v b TORIEE L OEBEME

EUR T R b

RO fRIFE

EFAED 537

MR ROBIES, ARSI DS o WRER R B
Iz oW T OHE

gtz L S i PAP %4k, Enzyme acti-
vity assay & D FEE

NS s W

29

1. #HEHE

1. RIA BIEX v b & UHETIE
BatL7-JIES » bk, #E Mallinckrodt £
TlES R, 1530474 b—=7IHEF» LR
Bt < 7= RIA Quant ™ P. A. P. Test kit Tk 3.
Tox v M, b MEFX Y HER S PAP

Key words: Prostatic acid phosphatase, Radio-
immunoassay kit, Normal level, Enzymatic activity,
Immunoreactivity.
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&, TheFRRIESEL EShHmLEL Av
TIEEh7zb Do TH Y, polyethylene glycol iz
X B8 2 AR OEMEE 1T 2 2 HifkEL:
BALTWS,

2. Xy FOHERK

1) 1%I-E# PAP, fRECEGS 2 BEKIC
BRI hREBTRESH 3.

2) PAP ¥,  hiniEdhiz 0, 1.0, 2.0, 5.0,
10.0, 20.0, 40.0 ng/m! DEEE IS L 725 DA
REBRSHh TS,

3) FKIEHL PAP [fiE, BEARTHRNS L2
ETHFICEBINL TS,

4) HEyvzFLv sy a—n (PEG)—E 2Kk
Wik, ZOWKRE, FIRR -7 7 ) vkl
43F-F 6,000 o PEG 3.5% # 4t

5) JEH:RAYES & (NSB) JfIE AR EE

3. B 1T &

Xy MZMBO A K7 v 7 ITREA TV B
T > TIT» 72 (Fig. 1), #R¥E #8113 logit
B/Bo & logP. A.P. BEDmny NZE DX R
FELBHTELZ DT -ERLE 3 kithiic X 300

Std. or Smpl. serum 200 pl *
Anti-PAP serum 100 pl
Mixing

Incubation for 2 hrs at room temp.

l 1251 pap 200 p1 l

Mixing

Incubation for 2-24 hrs at room temp.**

PEG-second antiserum 1 ml l

¥
Mixing

Centrifugation at 1,200 xg for 20 mins

v

Aspiration of supernatant
Counting for radioactivity

* Non-specific binding (NBS) tube is prepared by adding
200 pl of 0.0 ng/ml standard and 100 pl of NSB buffer.

** Overnight (about 17 hrs) incubation in the present
tests.

Fig. 1 Procedure of RIA-Quant P.A.P. Test Kit.

19 % 3 5 (1982)

RefTv, BEREOHENTIX 3KMMAT,
B TIRERICD T TREH O PAP BE
K7,

4. 4D PAP v bk

Axy M XWEREREL OB O 72 5T
ICL #2584t & iz PAPT2ERF (LATF EIK &
MLt %) BIXOAERN TR —tbnbigfhs
Hizk[E CLINICAL ASSAY #:» Gamma Dab
PAP RIA KIT (LLF CLA LR+ 5) #fHHL
7.
5. BRIHEORE
P-Nitrophenyl phosphate DOKfExIgEL T2
Andersch 1033 X (f Fishman 5120 Fic i
¢ Acid phosphatase Color-Test kit (Boehringer
Mannheim GmbH) # B Till& L 7-. 4 acid
phosphatase &4 B IEAERERNC X 2 EE DO
Wby PAP G L L Cunit/l TRB L. LU/
1% 0.06 Bessey-Lowry ¥if7/m/ [cfHY 5 5.

6. Pl ERH

1) iSRG BEE fiE

B2 R METTIRABIC & 5 BISZARIE B 35 X OVRISL
JEAR A 0 B X D B, i SvEEL T
BEHICHIE, fhit —80°C Iz sl {RAFE L /2.

2) 50 LA EORISLARIEBLSL o W IR 25 SRR
BB XU 50 LA EOTEF B F il & 3R
L, —80°C CHIE % CHlffRiF L.

3) ERKTBIVCWREREEOEEME L
BEBRL, 77— L THEBREL .

oL #% 5 & R

1. ZEEHRICONT

Fig. 2 i3 Ak X 2 B8RO 1 flz/mLcb
DTHD., EFHPAP 2Nz 5ETORME, ¥
A4 RTy 7izd 52K £ 10 4y 2 5 overnight
KEETAZLickY, BREX2~4FRER L
F2 L ERFELTWS. overnight JLE O AR
T AR 2 Y F—RE 2 IEL TAH 2 LK
JEE |2 33 % performance NIE S h 5 —F, HiE
EET1% follow U< 7z 5. (RIBEE O RURHAIE & &
BT 3BEIE, TOFEPFELVWEVWX XD,
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IMPROVEMENT OF ASSAY SENSITIVITY (MKT)

INCUBATION BEFORE ADDITION OF LABELLED PAP

(1]:

2 HR + 10 MIN.

100 (II]: OVERNIGHT
]
S ASSAY VALUES FOR SERUM SAMPLES
o SAMPLES METHOD (1) METHOD [I1]
Q
K 3 1 0.79 £ 0.04 0.51 £ 0.05
& AN 2 1.14 £ 0.05 1.13 & 0.02
= % 3 35.78 # 0.59  33.59 & 1.58
. * 4 47.91 £ 2.53  30.16 £ 3.00
z S0 s 1.52 + 0.11 1.55 + 0.01
a
E k ng/ml, MEAN £ SE OF 5 REPLICATES ASSAY.
(5]
>
2
1>
e
w
=
SEe~aa_ -
LY 2 5 10 20 10
PAP CONCENTRATION, ng/ml
Fig. 2 Standard curves of the standard assay and the high sensitive modification.

The curve (I) was obtained by the standard procedure which is indicated in the
manufacturer’s instruction. Our present examinations were carried out with
this procedure. The curve (II) was obtained by a modified procedure where the
incubation preiod before the addition of labelled PAP was prolonged to over-
night (about 17 hrs.). Each point on the curves represents the mean of triplicated
tubes with standard deviation. The table in the figure shows the results obtained
by these procedures carried out simultaneously with the same samples (mean
and standard error of 5 replicates assay).

2. ®IRTAL, HESLIUVERKE
FREE D PAP & &ie BN IREEHE O M 4 &
e EME THRRUE L 2. Fig. 3 3thEho

WEMEEZ ROFRAKXZ AV THIELZ LD TH 5.

WMER  A=Y—Kx(N—1)/N

A: FBIEME, Y: AR AV 72 il o JEE (ng/
m/), K: FRic v 72 & tEfiiES ¢ immunoreac-
tive PAP {f (ng/ml), N: FHFIR{ER

EHREIRRTER LWL LY. MIEREY Y
THEOEAERETAEOT vy &L VIRL
TT v A NEGL 7 v A EEBZFMTE S
IoEBE L. BB IrizOoNTD Ty
A NEBRENE, ¥ 6.19%, T oREERZERZ
3.52%, ¥ 4EDOT v &AL TO T v A HEH

REux, W 15727, FRERZE 1677 Th oz,

3. {ttx v b TORIEMRE & O

IOFRFAMCAWE MERE 2 R
EIK L CLADORIAXy FTHRIBLEHERZ
Table 1 [Z5R¥. &% v Mo X % BIEMEOHEBELER

$¥i¥ MKT: CLA © R=0.898, MKT: EIK < R
=0.923 L BiF/s 4B 2 7R L 7z (Table 1),

4. BERTR F

¥ v MM Eh T 5 R EE o 1 PAP
(40 ng/ml) % 7= U 7 HEMIE T 20 fF & 8 1%
KHRRLEZ., 2oz lick > Tr— VM
12 20 ng/ml, Sng/ml ®» PAP ¥ /N x 7z 2 & iz
5, TOXOYREFVINIZONWTIEREL 2E
Toiz. FENCER Lz ZiEfiEh o PAP Bk
BWEX 1.25 ng/ml, 2EIEFERALZD 0 112
ng/ml Thotelod, ThZEhO JEEL AR
Z b CHERA LRIz X - THIE L7-f&i, Table 2
WRTIED &7 0 EIRERITFK93.5, FF 110479,
#3 103.49% T - 7= (Table 2).

5. HHOKREFHE

PAP 2 EIRIREICEMAT 58, K& 2@
V&0, MmEREED RIFIRRBIC HE 5 PAP {&EHE
PETHD. SHEL-MFEZHETHET 3 L,
$EREIC PAP OBERIEER K ibh TL 525,
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4 ASSAYS IN 4 REPLICATES
MEAN INTRA CV : 6.19% (SD 3.52)
MEAN INTER CV : 15.72% (SD 7.67)
(WITHIN STANDARD RANGE)

4 r
o
a
a
L30r
<
g L]
g .
=
g 5
- 8
g - &
3 a
o a
=3
a- ° :1
10 &
/ E
«
:I:A / 84 )
Y=
0 i - 1 1

SERUM DILUTION
Fig. 3 Serum dilution tests.

Serum samples obtained from 4 patients of
prostatic cancer were serially diluted with
pooled female sera, and measured in 4 different
assays each in quadruplicates. The assay values
were corrected for immunoreactive PAP in the
female serum used for the dilution according
to the equation described in the text. Each mark
in the figure represents the mean of individual
assay.

—7J5 PAP o%ugiEig, HEBHEEL TV 5L
WEIATNEWD,

PAP DS BEM LR T 2729 1c3
BYOHETARBORFEERET 72, B 113,
AFEOME# I, BEHRICSEHL, OE-ORE
HLIZT v A BTt 4°C & —20°Ciczh %
N1 H, 2HARFLEBRELZ. ZORRE,
Table 3 (TR T0<, WTFH ORFETS 2 A
ETREBEOEEFE RSBV EXALLICEH
7z (Table 3). Z ofERIzE SV T —80°C ITR_TFE
LThoc SHEORABMTE # AL T16%5L,
VD EDRESICRIE, fiux 49°C, —20°C, —80°C
izEhZh1Hd, 2H, 48, 18EB X U2:8

19 % 3 5 (1982)

Table 1 Correlation among assay values obtained
with three RIA kits

Sample CLA MKT EIK
1 2.61 2.96 3.06
2 3.85 4.79 4.22
3 5.95 15.26 7.10
4 3.96 4.36 5.21
5 6.30 7.68 7.34
6 12.75 16.83 15.19
7 2.24 2.07 2.71
8 3.32 3.41 3.76
9 5.06 5.78 5.37
10 9.43 10.64 9.65
11 18.77 19.62 16.36
X o o erm it e Y
R=0.898 b, P ITPI eI Y
Y=1.09X+1.12 R=0.923
Y=0.70X+1.31
5. R PSPPI EE PPN Y
R=0.974
Y=0.90X+1.19

Table 2 Recovery test

Trial Added, Found, Recovery %
ng/m/ ng/ml (CV)

1 2.00 2.00 100.0 (12.37)

5.00 5.52 110.4 ( 1.10)

2 2.00 1.87 93.5 ( 4.16)

5.00 5.51 110.2 ( 2.14)

The standard serum containing 40 ng/m/ of PAP was
diluted with the pooled female sera containing 1.25
ng/ml (trial 1) and 1.12 ng/m/ (trial 2) of immuno-
reactive PAP at 1:20 and 1:8 and measured in
triplicates. The correction of the assay values was
carried out to calculate recovery according to the
equation described in the text.

BYRETE L CHRIE L7-. Tabled ichr b s tnd %
hZhoRBhcHT 2 WEFICE, REFESRME, &
I X Y —EOE(LE: T A HEIBD 6T
REHI~5 02 TORE, FEZEL ToO LR
¥z, 25.2%, 13.9%, 15.1%, 20.8%, 20.39%, L7z
v, 1BE o between assay variation X Y ¥, %
KEND, REFGOHHIC X 2B T\ L
#L7z. L7zai->T, PAP # RIA CHIET 2R
D, BRESRGEZLUET 2LERIETENLEEZT
bIWThHsrH., bHHA, WEEATFILETH
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Table 3 Preservation test

4°C

—20°C

Sample Mean
Immediate 1 day 2 days 1 day 2 days
1 1.34 1.37 1.10 1.65 1.18 1.32
2 1.64 2.12 1.58 1.71 1.04 1.61
3 2.96 3.43 3.17 2.83 2.56 2.99
4 3.55 3.62 3.28 3.93 3.37 - 3.55
Samples were assayed in triplicates.
Results were expressed as ng/ml.
Table 4 Preservation test
Sample Immediate 1 day 2 days 4 days 1 week 2 weeks
1 8.25 4°C 9.36 6.68 7.49 4.26 7.36
2 1.5 8.21 8.26 9.96 8.21 7.82
3 6.50 7.12 5.97 7.37 5.22 7.20
4 46.09 50.30 69.92 50.31 47.38 53.61
5 46.04 37.35 53.18 38.40 37.18 38.16
1 —20°C 9.51 6.62 8.52 4.53 8.32
2 8.84 6.92 9.50 6.97 6.51
3 8.33 6.22 7.48 5.96 8.65
4 47.32 57.77 35.85 42.70 41.03
5 39.36 57.23 39.86 33.47 43.90
1 —80°C 10.62 7.76 8.26 5.21 10.92
2 5.89 7.47 9.64 8.04 8.18
3 6.92 6.79 8.65 5.88 8.31
4 30.52 63.86 47.12 43.25 46.15
5 22.10 46.69 32.92 39.62 44.49

Figures in the table are means (ng/ml/) of S replicates assay.

D, REHEOZIEREIXIERE B TH 5 (Table 4).
WIC AR U 7 RB CORFFHEE BRET L 72,
EFEBEB L URIRER 4 FH» LB L 7 i
2L, F0—FHF T vykeAET —80°Cic
WHIRTFL, MR L 2%, &KL M
ZTRBIZERLAE L. #Fix Table 5 (2773
<, —&LBidE HEERAEICE > T
b PAP OB EMRRESAB 2 AHL2I

S 7z (Table 5).

6. IEXMmEICEHI+5 PAP JIEfE

4 SO UL EOTEHE BFR X U RIS RRER
DS OWREEBR O BTBRERTL X VR 72
mEzFEREREL, BFIEL LT4EHDOT v E
A THE L. BRI Fig 4Rkt o> 0H
THs. Thbb, HEE31Tngml, REHE
0.26 ng/m/, E39{E 1.03 ng/ml, E#FZ 0.59 ng/

Table 5 Effect of lyophilization on PAP RIA

Sample No. Frozen Lyophilized
Male 1 14.64+1.91 21.014+3.55
Male 2 2.124-0.04 1.7340.02
Male 3 0.23+0.01 0.144-0.02
Female 1 0.40+0.03 0.374+0.01
Female 2 0.344+0.02 0.3040.01
Female 3 0.31+0.02 0.25+0.02

Serum samples obtained from the subjects of both sexes
were divided into two aliquots, and stored frozen or
frozen-dried until assay. Samples were assayed in tripli-
cates. Figures in the table are: Mean (ng/m/) and SE.

ml Th Y EHE+2SD ¥ EFEO EREE LN
¥ 221 ng/ml L7553,

7. BISIRELUSLDRRBREBS LUV REA
&0 PAP JIEE

& B I RISEARREREE 19 41,

JERLE 8 B, B
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MEAN

FREQUENCY
s

0.5 1.0 1.5 2,0 2,5 3.0
PAP ASSAY  VALUE, ‘Ne/ML

Fig. 4 Frequency distribution of the normal PAP
levels.
The figure shows the assay results obtained
with 76 serum samples from the normal men
and urological patients with non-prostatic
diseases over 50 years of age. The width of the
column represents one-half the standard devia-
tion of the mean. The last column shows the
number of samples with PAP levels over mean

+2SD.
SERUM PAP  LEVELS

0 1 2 3 y 5 NG/ML

BENIGN PROSTATIC odes o o
00000 o o .

HYPERPLASIA (3
BLADDER CANCER S oo
RENAL CELL CANCER .o
RENAL cALcuLosts . .
PRoSTATITIS .
NORMAL SUBJECTS ol o33

0 1 2 3 4 5 No/mML

Fig. 5 PAP levels in the sera from normal men and
urological patients other than prostatic cancer.

245, BEEE 260, RISIIRA 1 plE@EA L fIE
HEEL TH7c, FERI, BISZRRIERIE 1 F230°
BEEZRL GRROEEE O LR S0BL T
Wiz), ZEREEOFKMEICA - Tz (Fig. 5).
8. AINAREDAMSZAICZE 1T 5 PAP BRTE
L EEROTLE S U= 08

BB R E M BRI R &SRB IR &
2T I RISEARE AT 4 PloTRRERIC S Ml
PAP mFt#EEM L RIA X 2R EE OB &
Table 6 [Z/R L7z, TREAMBICHELZ R L 72 PAP
BEREERBERIC - TET T 5 & RIA THIE
L 7252 ) PAP [T T 2 2 L3R & h

19 % 3 5 (1982)

TWa, BRIEEND = VERL 2vFITiaMmE
TO0E 5, 4fleEEEL T oM R
0.946 (p<<0.001) & 7272 Y BEFTH -7z (Table 6).

Iv. = =

4 E5 2 b L7z Mallinckrodt %0 PAP RIA
X v MT, EHEHF R 0 2B o delayed addition
IZ & % RREE D _LH-3 X O polyethylene glycol % {i#
AL THhBR GO #E L E R 6 - 7z 2 Frifikic
SLLDTh D, BRHOFER, Fig. 2 iREh3
X 51z 1 ng/m/~40 ng/ml DT B4 7 RSB
Bzobhie, ZOWERBIZHRICRTS, EFE
EREEL OHMNCI—IEELITH D, Ll
N5, 2B o delayed addition % overnight &
THZLICEY, ELITRENR 2~ T L
BHELMTENZ. LI 0EE, BT
JERICAR L Y Fig. 2 oJEBEFICRT X O
IRIRE O RE I ME LR WA, HiFROTEH» 5
EXTHEBE, Thbb 10ng/ml Ll Eicxd s
WEBOKERRITIZEREXLNS. Th
BERENREOHMIC X VBIRTREMETHAS
525, RREMLOTREMDOSH 5 = & 2 FRBHAE
REBLTBWTLRWO TS ) b

FRT 2 Micid, BiREEIE & B ER AR
hE, RBEMECART 5 HELND 5.
bhbhid, MEMRTORECKELRET 27
WICH . CTRMEME # v THERL, &imES
2E R D EESEN . PAP IEME # SEL T
FHIRR 2N THER—IRNHRETRE b0 LB
265, £ ORRI—REE 4 ERET4HE
DT oA B VRLEZDT, FEZLWICHEHR
MREHET S Z LSRN T ORE D ZY L E
FRLTWS, IHIzZ 2 THAWLhZRE 21
oL T3 RIA X v FTHIEL 2 R L
WL THB L, Tablel 7+ 2k < BIFA4E
Bz RLTHY, FREEELEL2RE L
BEAHORERE I Mto RIA v k& R U A
ERTLEZLTEL2PXRENWTHS 5. PAPH
EOEINRICEL T 25D PAP BEICX 5 7 &
L2 2ET o 2BV b 94~1109 wEIRER &
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Table 6 Changes of the serum PAP levels in the prostatic cancer patients during treatments

1. Patient S. T., age 70 yr, stage D, multiple bone
metastasis.

3. Patient C. 1., age 64 yr, stage D, hormone resistant,
no significant response to several anti-tumor agents.

Date Enz. Act. RIA Note Date Enz. Act. RIA Note
U/l ng/ml/ U/l ng/m/

80-05-20 266 359 80-06-09 15 48 Estramustine pho-
05-30 261 379  Peplomycin 10 mg spohate 4 tab. since
06-07 221 361 (i.m.)x 20 Nov. *76.

06-16 257 358 06-17 4 40 Castration Oct. °79.
07-30 126 326 07-09 12 49 Peplomycin 5 mg
08-18 22 94  Allylestrenol 90 mg (im.)x 11 and 5 FU-
09-01 17 74 (p.0.) DS 200 mg (p.o.)
10-03 23 83 07-21 18 55 since May ’80
10-31 30 90 08-11 23 83
11-21 31 117 08-18 17 63 CIS-platinum
Good performance 50 mgx3
81-01-30 30 88 status, infiltration in 08-25 13 60
prostate (+4). 09-01 20 64
_— T — 09-08 13 51
Correlation coefficient between Enz. Act. and RIA:
0.961 09-28 12 51
10-13 21 64 Carboquon 2 mg
2. Patient T. K., age 78 yr, stage D, multiple bone (iv.)x9
metastasis. 11-14 15 54
Date Enz. Act. RIA Note 12-01 5 42 X-irradiation 500
ujl ng/ml Radx 10
80-06-28 242 335 = 2 -
08-11 247 363  Peplomycin 10 mg Correlation coefficient between Enz. Act. and RIA:
08-18 349 399  (i.m.)x15 0.885
08-25 459 332
09-08 146 422 4. Patient M. K., age 74 yr, stage D, multiple bone
09-28 391 465  Allylestrenol 90 mg TEHAEIRSI:
10-04 336 402 (p.o.), 6 w. Date Ean ?ct. RIAI Note
N B ng/m
10-13 307 443 ! &l
10-27 19 108 DESP 300 mg (p.0.) 80-07-28 22 60 )
11-10 9 49 08-11 13 68 Peplomycin 10 mg
il —— (i.m.)x 16
Infiltration in pro- 08-18 13 53
12-08 4 30 state (—), dysurea 08-25 12 56
, I = S 09-01 10 53
Correlation coefficient between Enz. Act. and RIA: 09-08 9 48 Allylestrenol 90 mg
0.824 (p.o.) No improve-
ment of status.
10-06 5 27

Correlation coefficient between Enz. Act. and RIA:

0.703

@ Correlation coefficient between Enz. Act. and
RIA throughout 4 cases: 0.946 (p<0.001).
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Bzl bZoxy MfEH SR TW S EEER

oW TIRFES A BIRRBPEIES N D &HE L.

PAP D ERiE O REMEICE L T, T
TIRBERH BN, EoICEEVGETORME
fTolciER, BEOFM LR TY, 4°CTH
7 L b 258 TR ARESMEEOBIITES
LAWZ LRRERS K, o iuERE & HEL

BLTRETSZLELAETH B Z L3RSk,

Th b ofERE, Bl ZERRZ R ERL~ OR
FrowEicB L Tl THERIZREFERL VWA X D.
¥ v b CRIE L ZEFED T, FHE 1 ng/
m! (BT BRDSEEE 7~ L 0.5 ng/ml DL IS 2
OFE > D R F — v Lt ot IBTRE
RTWABEOMITHETIE, 2% v ¥ —F 1%
CRABEESBEDbRS Z Lick 528 0.5 ng/ml
BREDUTOHEEZFT 0L 221G BERIFET D
Tlicird. BEOERELREMEL ORI,
TRTHESTHDH, b LLEAEORKRPER
EfEEx BT 2 2 Lich 3BA I, §iko X
5 f¢ #5478 o modification iz & - CTRE#kES
BILENEELVWEEZONS.

ERHEB X OIS O IR 2R R B O (L
th PAP fHD 4N # — v in HEHE L 7 EEHER=E
1% 0.59 ng/ml L7 v, BERZED 252 FHE
2 F#E Uz EBBAA i 2.21 ng/ml T, Z0@IH
ToXy MXBZEFRBELREBELOERNRLEZ
b5, BISZIRELA O R AR RHER A O B
B X OEEAMETO PAP L1 Z 0 LR
x5 Li3ThALEL, BISBREKECHE
CHRIETH Y, 7 PAPfEiX, RISZBGEICHED
THRHTHBZLITREN TWw 5 (Fig. 5). #
1T U HiSTARE R DR R I fE S PAP EOZ]L
YEET L, BRI VEROKESLIBEE
2BV T, HiciBiERTo PAP ERIER I mW»
BEORE, WO FRI - T PAP EARED
T3z LeBHELNCHABNE. —F, ERotkE
DOHRLNEP o BE TIE, PAPER, 13LA
EBILERE RN -T2, 2T b OEFICON
THEERIEM & RIA JIEME L OBAREZRAT L TAH
Biz, A% OEFICBIT 5 RIEMEOFHEBEFREL,

19 % 3 % (1982)

FhZh 0961, 0.824, 0.885 33 L} 0.703 TH -
. BBOEFITIX, BREFEBDEW L, PAP
fEICKE BE»EL, WEEPEWIGEEL
720z, HERERRREL ko b D TH S,
A ZE L To 43 w3 2 mRE & o 55
F¥0x, 0.946 T p<0.001 LEHTEIFTH Y,
A¥x v bz k5 RIA JIEEGBERESEL & < F
FLTWB ZehmRani. ko X nthito
R, A%y M3, b FEIZERMRBET 2T 7
Z—¥D RIACEAHEXY bEL TIX, For
FRCZ 20 TH Y, BISZEREOZENICI
T, ERLEFLOHEBEBD TERATHZLE
Zbhs.

BT, BAEESAPEBREIC X 2RISR AZE
HEO—IL LTITOIIZb D TH 5.

x
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