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1. Eueikst

1) fEAEAR L B MR B

A oBEREMRE M5 L L Lo, RO
IR DR &, ¥ v MM o B TPS &
INEEEsHE 60 UIL %, * v MiRfto &% TPS
0 U/L {pEsrsug< 50, 40, 30, 20, 10 U/L L7}
LTHIE (=5 L, RIEHREOTY +2
3% (mean+2S.D.) #:k¥», 0U/L (n=5) &L DfH
DA HFE WKE (Student’s t test) 33 & (f Mean+
2S.D. MloEHOFEY IFEICIT- 2.

2) Arxa—va g

ArFax—varvEtoRits, 1 %2
R—y g ViRERE 25°C L —FITLT, A1 v¥%=a
R—v a3 BfE 1,2,3, BLU 6B EEx
ERoEgE RO L, WA v FaN—va v
R % 2Rl e —EBICL T, /v F¥Fax—va v
BE % 4°C, 25°C, 37°C LEz o ERE iR A
BORBDOEL 7,
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3)  [AIGRER

TPS YR o #7525 3 MO i 30k A (60 U/L),
B (114 U/L), C(393 U/L) ic, #EEDRA 2% 4 F
s oosERE TPS (23, 75, 313, 1,225 U/L) # AN L 7=
PR [EU R & #it L 7z,

4 OB M

BB OS2, TPSIREE DR 5 3O
HREE A, F—RERN (h=95), BXUR~E%
5 [a] o> U E ] o PR B & G L 7<.

5) AR

TPS s> 75 5 3 KL o Mif Rk A (1,454
U/L), B (551 U/L), C (285 U/L) % fHl\», % v k
VAt TPS O U/L #E#spsae< 1:1, 1:2, 1:4,
1:8, 1:16, 1:32 L3IDFBDBFEAICHR LT
BEL, 50N 7ERZ I FEm L 2.

2. BERERAYIRET

D oW A

i N 77 40 % s icifih TPS fif & A4 THIE
Lic. zho 7T /oW Bk 37 4, ik 40
&C, ERSEE 21 B D 48 B (G 28.5 3%)
Thote. 1, KECBTLH v M 7R
WA T Lc B 5 MERERE I 957 OfR A
T3 %) HEENLFAEZIEEL LCHE L.

2) RAMEHRE

AR BB 74 B & ehgac ifiurh TPS il 2 Ak
THE L2, 2h o REIERBONRIT MR 6
i, AR 12 61, AFEEZS 10 41, SRR 6 4,

1).Standards or asay samples---------=---=cemeeemmeeao. 100 ¢ 1
2).!2] labeled anti-TPS antibody* solution------------ 100 71
3).Plastic bead coated with anti-TPA antibody**------ 1 bead

Agitate on the shaking device for
2 hours at room temperature

4).Wash the bead with 4 m| of washing solution ------- 3 times
5).Transter bead to fresh assay tubes

6).Count and calculate the assay results

(*): Monoclonal antibody
(**): Polyclonal antibody

Fig. 1 Assay procedure of BEKI TPS IRMA Kkit,

31 % 8 1 (1994)

9, SRR 4 6, EAERR 18, 6%
HEPERIR 6 filds L OB R 3IBITH - 7.

3) MR

DT ATEE L 7o EEME R 232 1) & 5 4 i ife
TPS ffi & A CRIE Lz, Zh o MR B O MR
IR R ME TR 26 1, A 1S B, L 23
B, KMHE R 38 7], Ffid 55 1, YU 13 i,
JEEsE 13 7, WERERE 18 Bk X OVHE 31 flTh -
1E.

4) RPN TPS |

EPRIT % o TPS fEo Fii 2 B s
1827 Bl & b i T o fuh TPS e ARk T
PE L7e. ARG dp TPS 23 7 v b A
ZMELL EE R LI 10 6], &y b A ZELLTFHE
JREELL Ex R L7c T 6, MERIELL T 277 L7210
BlTd o7z, i, i 1 H], L8 1 Hlod 2 f
TR B o fp TPS flid AT JES 2
Lz, [ g TPAfEL &b JlE L,
5 N7 BIENE 2 Pk L 72,

5) TPA fi & o b#k

TPS ffi L TPA fiL o WEfl o ez, frh
TPS fifi & Jl5E L 7= 200 #fk & vy, [ C g
TPA ffiz fliE L, Hon JEiis Pl 2.
Erz, £0H b, WIE S TIREELL EoRIE A
ot 101 BRfkic> v, WEFR o
T A kM Lz, 3, i TPA ofilEix
FunyYy 7445 TPA Xy b “E—"UHCEE—7
7 A Y b—7HERT) &R,

n. # &8

1. Egaist

1) HEAER & R/ R I

AgEoREMEREMBRY Fig. 2 1cRT. B
TPS 4 0 U/L 55 2,500 U/L & CHE&ME% R
T R BRGSO N RO/ MREHE
Efix Fig. 2 1Ic5k+ 2L ¢ OU/L & 10U/L o
MTHEERELBEEEN -7 2%, Meant2
S.D. floEE Tz OU/L L 20 U/L L D TH)
DCEENED ORA N -7, O E Kok
Bk MR B2 20 UL L L7z,
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2) frFax—v 3
{rFar—va BT RIARHEE
Fig. 3 2R3, A% ax_X—v 3 VEERIEEE 2
E<Ts13ER Y bE(epm) LE < 25 KT
Hoth, 2EEUETEREAZE TR, BL
PERERXBL-DICE 2O v X2 R—Y
3TN ThrtEXONREL. —FH, £ v¥%a

15,000

_ T n=3
E 10000 F Mean+2S.D.
H i
€ 600
5 p<0.01

z —

s .

2 S00F p<0.01

z —

2

5000 - ~
400,
l—
A0 p<0.01
0
0 10 20 30 30 50 60
I'PS concentration(U/L)
0 L 1 L
0 160 610 2.500

I'PS Standard (U/L)

Fig. 2 Standard curve of BEKI TPS IRMA kit.

N—va ViRER 25°C TR LE VYL MK
(cpm) LRIz Ehn, 255C TOA ¥ a
R—yvarctathbsExnphi.

3)  [EMNEER

[AURERBR D RkiE % Table 1 iIZ;7%. BDEBDOD
SEHREIINR I A © 84.4%, IfiE B < 101.1Y%,
% C < 88.1% <, &fkici i3 FHYEINE R
91.2% b o i-.

4) B H%

FEBAMEIC B 5 RidRE R & Table 2 1Ry, [
—RERNICB T 2 FEHMEE C.V. (%) T+ 5
L, 429% o 59% ofifiEIRL, i, Ric
% 5 EoFEROHEBMED C.V. (%) & 8.0% 7
5 9.1% ofiHE R L.

5) WmRHRK

THRRBR O % Fig. 4 [OR4. KTLHL
W<, Scih TPS PEEEASEE O M T
FFAUCIUR S 5 AR A b e b o 7.

2. EREREYIRET

D W A

feH N 77 £ B 5 B ik TPS fEORERR &
Fig. 5 iR d. 7144 (92.2%) (3 PUERBELLT &7
L, %% 64 (1.8%) i1 46 U/L 5 108 UL »
FEPHICME L. Z OfR %I 95% (73 4) ©

20000 L - Incubation time 20000F Incubation temperature
® 2 hours . A 4C
® 3hours ) #25¢C e 25(C for 2 hours
0 6 hours . 37C
13.000 | 15.000 F
£ g
= 2
g z
10.000F ~ 10000 F
3000 000
0 ' L T [} 't K A
30 180 600 2,400 30 180 600 2,400

TIPS Standard (U/L)

TPS Standard (U/L)

Fig. 3 Effect of incubation time and temperature on standard curve of BEKI TPS IRMA

kit,
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Table 1 Recovery test of TPS added to serum samples measured by BEKI TPS IRMA kit
Added TPS (U/L) Mean
recovery
0 23 75 313 1,225 (%)
Measured (U/L) 60 82 123 320 978
Serum A Recovered (U/L) 22 63 260 918
Recovery (%) 95.6 84.0 83.1 74.9 84.4
Measured (U/L) 114 138 189 427 1,339
Serum B Recovered (U/L) 24 75 313 1,225
Recovery (%) 104.3 100.0 100.0 100.0 101.1
Measured (U/L) 393 418 470 640 1,262
Serum C  Recovered (U/L) 25 77 247 869
Recovery (%) 100.0 102.7 78.9 70.0 88.1
Mean total recovery=91.29%
Table 2 Intraassay and interassay reproducibility of
BEKI TPS IRMA kit 1500k
(1) Intraassay reproducibility
Mean S.D. C.V. SETUmA
e 0 (U/L) UL (%)
A 5 225 1.8 5.3 |
B 5 481 28.3 5.9 £ 1o f
C 5 1,146 48.6 4.2 H
(2) Interassay reproducibility 2
=
Mean S.D. C.V. 3
Sample n (U/L) (U/L) (%) E ook Serum B
A 5 256 21.6 8.4
B 5 552 50.5 9.1
C 5 1,028 81.9 8.0
AP E Eh B R ER» L 25 TLUL L T T g

TFTLrEHINKE. Lo TEHRKEDOD v b+ 71E
i TMU/L L3E L, ZOfE% LISl 2 &g
HWAD 4 4 (5.2%) BABHEZR LK.

2) BMEA

B BB 74 flic k13 5 frh TPS O RIE
WE% Fig. 51254, 74 b 40 4] (54.1%) A5
ERBELLT 2L, &Y 344 (45.9%) 13 28 U/L
»6 1,168 U/L ofifia R L, 9 b, 2441(32.47%)
DA TH o7z, ZOBBEREEBRUTRS
L, BHERFRT 583% LELEL, kVwTak
FF% L AFIEZE A 50.0%;, ik 33.3%, HitH & 18
PR Y 22.2%, BBMRBR 16.7%, SEHER
LEBEEREIVWTAL 0% Th o,

Serum dilution

Fig. 4 Dilution curves of serum TPA measured by
BEKI TPS IRMA Kkit.

3) EAEHEE

TEMEER BB 232 floifnh TPS fl oo JlE #l %
% Fig. 6 (2R3, 232 ffilrp 111 {51 (47.890) H3JIRE
REELAF 257 L, &5 121§ (52.29%) 7% 22 U/L
i 2,166 UL OfiPHZ 7~ L 7o, B BEEIC
17 2 BtER 232 il 80 1] 34.5%) TH 1.
ThEHEBITRS L, KoL < JRBEHAFH
#C 80.8% LELE <, KW THHEM 60.07%, 7L
6 34.8%, KIBERHE 34.27%, Higg 32.77%, 5
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Serum TPS concentration (U/L) N
ositive rate
0 20 71100 1.000 (%)
i

Normal subjects (n=77) §§ . E . 5.2%

®
Acute (n=6) § ¢ oo 50.0%

Hepatitis

Chronic (n=12) :: 4 e o0 ocoe o 58.3%
Liver cirrhosis (n=10) | 3 1 o o s 58 @ ® 50.0%

L]
Pneumonia (n=6) : . e o 33.3%
Gastric ulcer (n=9) | o ol e . 222%
Acute (n=4) : : 0%

|Pancreatitis

. . oe
Chronic (n=18) 5.9 o o |e® . . 22.2%
Ulcerative colitis (n=6) | © . 16.7%

L]

Chronic gastritis (n=3) | o 0%

L] L]
(® :n=1 0 20 oo 1000
(0) : n=3 s T g
)in=s Serum TPS concentration (U/1.)

Fig. 5 Assay results of serum TPA concentrations in normal subjects and patients
with benign diseases measured by BEKI TPS IRMA kit.

Serum TPS concentration (U/L) —
Positive rate
0 20 71100 1,000 (%)
2 1
— — 20
e
o1
Hepatocellular carcinoma 5 ° o
(n=26) bl C |eNe gefeeee . 80.8%
® o
( holan(g::clusr)unomu . . ee & o ool 60.0%
Pt gl ocp e I M8%
e L]
3 al cancer o
(_()I()ri::!:lm g f e o ::o oo:. . o 34.20
Lung cancer oo ° .
(n=55) oe i 3w os’ A2
Ovarian cancer o®
(n=13) e® ol o . . 23.1%
= °
Pancreatic cancer .
(n=13) o § o9 o oo 231 %
Urinary t():'a_dld’;r cancer g ..= & R 16.7%
Gastric cancer oo _
(n=31) ookeedey o s i
T T
(o)yin=l 5 20 100 1000
(0) : n=d

Serum TPS concentration (U/1.)
Fig. 6 Assay results of serum TPA concentrations in normal subjects and patients
with malignant diseases measured by BEKI TPS IRMA kit.
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A). Lung cancer B). Urinary bladder cancer C). Breast cancer {l)). Colorectal cancer
1000 - 1,000 |- 1,000 | 1.000
5 5 = =
g : g £
H g 1w _\ £ £ o}
£ n £ n £ £ np ==dc-
= = = &=
= = £ £
7 P4 7 7
20 .f_—! 20 pF 20 0}
- - el -
“Tl 1 b o N T 1 "Tn 1
Before After Before After Before After Before After
Operation Operation Operation Operation
Fig. 7 Serum TPA level before and after surgical treatment in patients with malignant
diseases measured by BEKI TPS IRMA Kkit.
L Chemotherapy
o C/ 3
Chemotherapy
LS00 Operation Patient (M.M., 38/F)
Breast cancer
700 Radiation a
Radiaton
_ 600 =
= €
= 3
c =
] o £ 1000 F
3 H
= H
1 -
g Jp =
> %
= £
% 300k =
¢ :
= $ Smp
E s
3
; 20
o, I'P_\dl
110 % o
|(7u; o Yoo P
o= omat”
1
Py ST Y AT A S S S A S S Y N
1 3 s 7 9 1 13 3 L 7 9 1

Duration (Month)

Duration (Month)

Fig. 8 Serum TPA level during the clinical course of patients with malignant diseases
measured by BEKI TPS IRMA Kkit.

& 23.1%, Mg 23.1%, REbtE 16.7%, BIE 6.5%
DIETH - 7-.

4) HFmEi D TPS &

AR oM TPS Aotk Fig. 7 1R
Rz &< ke L Lo JiEfEs {ohik 17
plep ey TPS fEx FRIC D L. £
7z, #Eidp TPS fEHRIERKEELL T & 7 L7z 10

pl2pl T o TPSE G MEREUTE27RL,
it TPS fE o KT 2 AHEIC & % S RMBD Td
5z LR TER. BRRBEBAL2HITO
firh TPS [EDE®, % Fig. 8 (255, Ifep TPS {§&
FARRER L RMEL, JRIEOHEEL L biclh
TPS fEiZ M L, ETERICEBD T 2 @R
&hiz. fud TPS ffiz i3 Fmrh TPA ff & [FAlfk o
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L]
L
.
1000 °
L]
- . Y
= o
= . e® o -'.
P ” o o ® ° o
g * .o: ! . L ¢
e ')
2 .'- L ..
H N . et v
£ wp b e
= ° LY
E N ata
P o oo © l .c o®
L] L L) ®
L] .:
L]
20 T T v Ny L - <
) L o ..~‘l
deoe o g% .s'.
0 Ty 1 1
o/ 3 110 1.000

Serum TPA concentration (U/L)

Fig. 9 Correlation of serum TPA concentrations be-
tween BEKI TPS IRMA kit and Prolifigen
TPA kit **Daiichi’’ I1.

EEEE LA, fEconTi#E TFRAD, 5
CREHEMOEFICEN RS .

5) TPA L otk

TPA i & ORIEMO % Fig. 9 1774, &
B 7z 200 Flpi I EHR TR OB DD B v b
* LA & 55 Ltz 23 594 (29.5%), Tl liE s
TIEM P 2 13 Lz o ns 17 4 (8.5%), liflliE &
THEIRELL T Tdh > =0h 4 4] 20%) Th -
Tz Fh, MiREE T O Gl —E L 7203 200
firp 80 5] (40.0%) TdH ~7=. ZAuCH L, Ak
THy bA U ETH D, TPA T H v
MAZHHLLTF & 75 L 72 @ 2% 12 §5] (6.0%), ¥ i
TPA T %1 v b4 7Ll EE SRL 72D, AET
EH Y A TZHELLTF 2 R Lcons 28 4] (14.0%)
by, x0H) L MERELLTE R LIcob 28 i
15 4] (53.6%) b b ot —F, ARETRIEK
BELLTF T &b - 72625 99 6 (49.5%) & o723, 5
5 4 FliEfR o Z & < TPA i@k T b JUEKREE
PLF T »7ehs, 154 (15.2%) 13 TPA JEET
W Hhy bAZIELLEE, 72, 80 4] (80.89) T
FIEEREE R Lz, WREE cHEREM Lo
BIEMEAH Ot 101 fil % FKich o h 2 JEH O
HEZ R L 25, WiEHEREK r=0835(p<

0.01), y=0.82x—0.91 & [14f 75 fHRHRER A 38 &
iz,

Iv. # s

TPA 3 Bjorklund &ic X v, 1957 4EiC SHEH
DOt MEMRBRS A E Y 2 — b ORGEMESE L S
s hiEN T, MEEYA M T F L
HUOHmETHL LEXZLALTWSI™. TPA 3
b LEEECEESWIERE - —T,
s B s W b O DD JEE ~ — B — T
THHERRE N ETHHRATWSY. Lal,
BUEBTOBBERL 367 &L @y KT
559, 7z TPA 3 FEFBYAED 20~367, T
famRTa, oo g —i#tE<Td 59,
TPA ORIEHEF, T TICOMBETIEARY 7 u—
F AR E B iz 2-Step i & 5 IRMA 23K <
ER L Tws. TPA 1ffix 04FH (20~70kD)
Lot h—7DRAYT TPA RESE
Zic Lo T kD k& 2D 1BL-TPA 2R
W ettt Ry se—F iRz S ox e
h—7%KFL, —F, £/ 7v—FAHkiz6-o
DT h—7EHL, SHICHEICK Y USICE
Wb BD. ZopkEE KY 2 e —FaditkE A
W IEE T IR R R 5 2 L HER
H, ® /7 u—F AHUEROICHIC X Y IR R
HEREWEE ORISR E NS, 4, bh
bhkat Lz BEKI TPS IRMA % » ki, &
Y7 a—F gk E 7 n—FadifkE RV
1-Step #ic X 5 IRMA <, #ERoORIEREICHS
THRMZEDL Z LEAMICHR S, 46
DRI A HAFFIREE L 20 U/L L fEh, FaEth
#L OU/L 75 2,500 U/L % T o)L #iPH TR
PR B BRI A O h . ABIBTE
Wh L Twb TPA JIEA 2-Step i TH 5 DI
%L, A@ix 1-Step T JEEL HEHWS
hTwan TPA Jij5E k2% First step (C 4 K [,
Second step (2 17~20 RFEMLETH 5 DITHTL,
AT AT 2 B L BIERIELSE L CERTE
ZONEETHL. A rxa—va &b x
v MEfTOFRTRIE Y TR T X ARRIAELN,
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BUNERER, WHRMESOLBARMRELMETE
LREFETH ok, L, HWRBRKR T Fig 4
IR LT LK, Hic TPS MRS i W IIE < i
FORCER T s EHBER B » -2, Zhid
TPA fix D4 FR%E Ffo = b —7DRA

TholewEExON, FEBEBKRMICLLTE
Hah Tz TPA JIEETo bhbh o Rt T
LAFEOHENEB LA TWEY., oz L3 BRE
@ TPA % 7213 TPS Jil @3 siRric i—E %
HELTWEDTIRAVWZI LERLTWS EE X
%. EREIRREI T TPS i3 s Ao 92.2% Tl
ERELLT 253 L, Ko # vy b+ 74 71 U/L
FRICFHMLAABEATOBEERIE,
52 Thote. RMEBICE T 5 BRI
324% ©, 134 TPA IcB 17 284G L —B L7269,
ZhICH L, EdEBICE T 5 SRR BT
13 R S MEAT AR o 80.8%, RH %9 o 60.09 &
BRTH 720, Wkt 3419 £ TPA fiE
BIHRD ESLTHBLIZEARVRETSH -
7. #OHEPHF Fig. 9 TRLEZEL, TPAH
EETH v b4 7L L& R L7 87 filvh TPS
EHETOHLHy bA 7L EEIR L 72 D3 59 f
(67.89) T, %5 28 i (32.2%) 3 TPS fE:T
Bh v b A THEUT Th 72, $ich v b+ 7l
PATF %78 L7z 28 filrp 15 #ifk (53.6%) i TPS il
EHETHREREL T Th - 7. —F, TPS JllE
BTy AT EE R LR 71 fldh TPA i
EHETE Iy b+ ZHEUT 2R3 02 12 4]
(16.9%) & »7=. Z OpkiEix TPS L TPA (34HR
%%k r=0.835(p<0.01) & Rif7c AR 38 o
Sz blmnb, TbdOTHUOWELRIEL T
Ws o0, JIERICHVWOATWSHifED =
=7 0ENLHEMELEHETRELZ L0 LED
hz? TPA RLFHEE O b MEMGERS ~T2
F— F OREHEDBE OB L HFEATH Y,
IBL-TPA % IV RETRER? CADbEB XL,
WHRHVELZ DL S IcBbh s, FEIEE
~—h— ¢ LCHEENCERANE»E L EbRh S
0, EEEERIMET L 0 b Fig. 7 BX O 8 IR T
BB OBEIC B T 5 TPS JIE O FMiA &,

31 % 8 5 (1994)

AEVBEAMICER T Z LIz~ TH 5.
TPA ORIESEOTFEDIRE L LT L, B
o proliferative rate DIFE L L CEKXMICER T
oDz ENMPFAEA TS, Hic Fig. 8 TRt
FE AR @ i3, proliferative rate 4,74 % & HEM
ShaRfiTcx TPS »3Eib+5 z &, TPA
WEdL v & TPS JEED I & 0 JRiEE K
LTWwW3 X Hicbh, TPA JIEEREECEK
EEVHD LiRah., SRIOKRETYL, &
ICFBIT RS B ABIC ST o AR S L
TENBEWIEND, ORI Y —=2FICHW
ZICEME RS VHETATER SR WD, B
DB A S 2 I EFNC I 2 IRERE O BlE
DT7xu—=T7 v 7 TRELO THHALMERE L
bhiz.

ix#x 512729 BEKI TPS IRMA % » | oo #{t
EWIEWEAERAY 7 40 ¥y 7 2 AHICH#tE L %
LET.
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Summary

Evaluation of BEKI TPS Radioassay Kit as a One-Step Immunoradiometric Assay
Utilizes Monoclonal and Polyclonal Antibodies Specific
for Serum Tissue Polypeptide Antigen
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and Minoru FUKUCHI

Department of Nuclear Medicine, Hyogo College of Medicine

We evaluated the usefulness of the BEKI TPS
radioassay kit as a one-step immunoradiometric
assay (IRMA) utilizes monoclonal and polyclonal
antibodies specific for serum tissue polypeptide
antigen (TPA). This IRMA was found to be highly
sensitive to serum TPA ; minimum detectable con-
centration of TPA was 20 U/L. There were no
problems in the intraassay and interassay repro-
ducibility and recovery test. However, dilution test
of the patient’s serum with higher TPA concen-
trations showed no linear relationship between
TPA concentrations and diluted serum samples.
The antigen measured by this IRMA was immuno-
logically similar to TPA, and the TPS concen-
tration was closely correlated (r=0.835, p<0.01)
with the TPA concentration in 101 patient’s serum.

Four out of 77 healthy subjects (5.2 %) and 24 out
of 74 patients with benign diseases (32.4 %) showed
a serum concentration over cut-off value of 71
U/L. The serum TPS concentration was elevated
in 80 of 232 patients with malignant diseases
(34.5%) including 21 of 26 with hepatocellular
carcinoma (80.8%,) and 9 of 15 with cholangio-
carcinoma (60.0%;). In addition, the serum TPA
level during the clinical couse of patients with
malignant diseases was a very useful indicator for
the effect of treatment. Thus, our findings sug-
gested that BEKI TPS IRMA kit is a useful assay
system for serum TPA as a tumor marker that can
be performed by a simple assay operation within
about 2 hours.
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