(R *F)

e b TSHE ) 2 u—3+ a2 HWTZ2-%4 b4 &0
FUFANY 92T v k4O RmEBEN

NE NE* AR EE* MR OBFF O EE #ET
MmE R AH HR*

BE bt FTSHiIzHLUTHEMLZ I0EEHDE /) 7 e—F AHEEZFBLT, 2294 v 2 5V F 2
M) v 7T veAf (IRMA) Iz X5 TSH JIEZ TV, FEROBITAOROERBEL B TZZLT, £
DEAMERE R Lz,

10 EHEOTIE OPMEESIL 2.5X 108 235 3.3xX 100 ML Thore. U—XEHHE L + v—VHikkE:
ERL, EEERORIZIBEL OMEABEDLRIC X Y PEICET 2 54 TEEMBREMER L. ERICERAL
TEMEER L b v—HREOBEIRFhFR 2X 1078 M L 1.5x1071°M Th-7z. —F, IRMA & Ffg
RO AT U TR IR RO E RN 2 v TREERA 1X108~1X 1011 Mt ofi & DAEbE
ZOWTHEREREIER L, ERMEL B Lz, ERBRIIEEERPKE {2512 LS WERRER~
ERTEBET 5 L oo, BHtHE L F v—yiEoREeEssheh 1x10° M1 P ER XUt 1x1010
M PLE CIREEERRERROLML Tor— 7 ICEElEh, BRENEICRBI 2BFICET S L23Db
Pole. ZOLEQOREERZ, Fr—VHABECIBIFELWNEZ2XI0OM Th o7, £/ 7 v—F)b
i E AW EROBERRTIIE L OWEORLAEDE TERMEL X —FE L —T1Ebh, TR
R S EREOREBCARATH 5 2 LG DIz, B/MHBEIC oW T L ERE & EHREE X 5L,
FERRAYIC T AR B/ MR HRREE 13 4 10714 M (TSH B T#y 0.005 »IU/ml) Tdh - 7=.

IRMA 0GR OR S, t b TSHicHT 5% /) 7 v —F VhifkE A0 ERER L BT 2
ZLTHLMIZL, FiEOEEEEEMB 2 LT ) 7 v—F VEifEE vz IRMA oBERIzBT % HlE
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RAZ52 ETHERATHD Z L EFEL DK,

L # E

Miles 5V iz & v #4r &+, Rodbard 523 |z
X o THERNWERVMME NI 2% A A A
SOFAVI v I T veA%, BhRELHE
FHHEOLE R ELEL DFIEE b LD, §H
FVFAL)TvEAL RIA) OHFITBWTE
ERRIEEL LTOMME EDBicnieofz. &
DT LiE, YA RIA #HWTHESA T
Wiz D RIA v s IRMA v FZE S
* FAFRy MERAHPIERRE ‘
=+ 6348 A 19 H
BRESM 163412812 1
BIRIEERE | TERRFTRE 344 (8271)

A4 FHy MEREHHFERARE
I /N

boTWoleZ b LHLATHS. IRMA D
HRAIMRAT D—o L L CIEEFR OS2 SRRIT L
BRLED LT 5RAE, WELY I XoTAT
bhERCERS T bRz, L L, REND—
DL LTHERE—TH Iz L BNARETHY,
—%F, EEOEREIAE—ZRY 7 v —F Ak
FRAVWTWZ L2 0, ERERZTSICEER
HICHBT 5 2 LICRAERH o7, LA L, I,
£ ) 7 v —F VHAMEREH 43 Milstein 59 12 &
S>THAShZZ LIz Y, {LEMCH—LHE
E27u—F i) e BB CBZIZLENRTED
koichotk. T0E) 7 u—FAfitkE VS
Zlick Y, EREMEFHEROBITICET 3K
ERMIES T LAFREL Y, REETOR
AEBEE-keEZLNS., 4E, bhbhik
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E FTSHIZH LTERILZ I0EEPE ) 7 v —
FrhifkEzFIA LT, £ b TSHIZ X % dose-
response curve % EBRMICE, FHEAMNT N 5
Br-TERE L kT 5 2 & THRBIFOERE~D
ISR WTELRELE.

I. RBRFHiE

1. ER&H

t s TSH X UCB# & W AFL, BEOKIE
21X WHO o international reference preparation
(80/558) # Hv7=. & r TSH 1 mg % 3.831IU iz
YLz, e N TSH i35 10f@E0E /) 7 v
—F AFifkiz < 2 2 v T Milstein 5 0 J #
ICHECERIL, £/ 7 m—F AR EELET S
hybridoma cell < v 2z fEEPMIC 5 L TERL
ToBEk D 5, 409 BAFIRERR T v = v AILBRIEIC
Xy r-re 7y ooEEFANL, BEiRkiiEs X
O] AL LTERLE. ZhZh o
HKOEFH+ 2= F—Fic oW TixjTable 1 1257
L.

2. HiFEHELEE—-XDORR

1/ Ry 2F L v E—X1HHY 1 ug 0 y-
a7y UNEERAY, Ziola b GBI L
TREREMLL .

3. EFTSHEEUVE/ Y O—F LD 1251

R
125] oI 7w 10T R, Wi

26 % 3 5 (1989)

i HE 76.3 uCi/ug o SI 123 TSH & B gE
4.8~10.1 uCijug » DI E#HE /) /v —F VT
EEEM L.

4. FHEHODRTE

Assay buffer (0.1 M phosphate buffer, 0.5%
BSA, pH 7.4) T 10 {4 & 1x 10° % < 38 ¢ 10
fEFFIR U 72 B4k 100 ul 1z 1251 = 3% TSH 100 wl
(#7 20,000 cpm), < 7 % y-7"u 7Y & (200 pg/
ml/) 100 ul, 35 X O\ assay buffer 200 u/ % ji x,
4°C T—BEA v¥ aX—var L. SSERR
P~y z - Y XFMiF 1l ml 20z, FET305A
V¥ aR—varl, EUKEEREBEOSEEE,
WEHEE R BIE L7z, B 5 SlhsRa & KR
ATzt L 609 » 121 F3# TSH /& T % 5t
HARE LR, BEBBROERICHW. R
i 1251 453 TSH o KRS AR L IR G F
% ffigh#R s R 7.

1EY%E TSH iz, 1251 &3# TSH L JEZE i TSH
» 2FE#% 1 ulU/ml~1x10% uIU/ml ¥ T% % fiv
Rick v ER LTV, 488 TSH 2004/ iz 1251
=3 TSH 100 pl (#7 20,000 cpm), FIRE/ 7 =
—FAFAE 100 ul, =7 R r-7"w 7Y U100 pl
Mz, 4C T—BRA v ¥ aX—varlicfii
<R« YXME 1ml 2z, BRT30H5A
¥ aR—varl, EUKLEEEOIBER, K
HHEZ JE L7z, 1251 453 TSH L FEEE% TSH o
2 FE OEHERR D M D OJEY ICHS & %

Table 1 Characteristics of anti TSH monoclonal antibodies

Affinity constant (M™1)

Concentration used for IRMA (M)

Epitope Clone

K Ab-bead (Tby) Tracer (Tbz)
12-1 2.5% 108 2.3x10-8 1.9% 1010

a-subunit-1 12-27 29x 108 — —
12-162 2.2% 100 1.8x10-8 2.2%10-10

12-130 3.5% 109 — —=

. 12-240 7.6 10° - -
eubaBL- 12-274 1.6x 10° 3.1x10-8 1.0x 10710

12-310 1.2x10° — i
. 12-183 1.0 x 1010 1.6x10-8 1.6x 10710

PR 8-1 6.2x 10° — —
Intact 84 3.3% 1010 — 3.8% 1010

Presented by Medical*Online



t s TSH &/ 7 e —F MG ERG 2294 b L) FOA R VY v 7T v A OFHEERTIAENT 351

€/ 7 n—F NGEOLHEERE R 7.
5. BEftRES LU L L—-HHEOBFHER &
BOAIE

EA LR OB ITEBRE 2 KR 3 2 ®, #iT
fREML E— X & 1251 23 TSH 2 fivT TSH &
HephB 2 1ERL L7z, 427 TSH 200 pl iz 1251 25
TSH 100 ul, assay buffer 200 ul 35 X O HL&E 4
fbte—xX1E%2Mx, 4°C T—EEA v F2xX—
varvli, E—-XEEKEKTHREL, KkE:
HIE L7z, & onicEngdhisg 2 o 121 3 TSH
DRESE 0% At Ey s+ 5 TSH #BE
Ko, BB TR EHEER L & b IC Scatchard
plot RITRAL, HiKEEZRD .

b v — 5k o HRhEE 13, TSH £ % #% 200
WUml # B2 2-2 5 v 7% v KA v F 8
IRMA #{To TR b v—HHilEEARL, B
iz TSH 8B & v ik o LEER % KA
LTROZFERRP D b —HHEOMEZRD,
ZOETHEHNE,» B LN HEBELMEL
TR .

6. 22HA ML/ FGVAA NIV I Tyt q

(=& 3 TSH @ dose-response curve M {ERK

1) 1-27 v 7% v KA v FH

t  TSH # 0.1 uIU/ml~6.380 x1U/ml & $oiE
YEIG 100 pl (2 1B EREE ) 7 v — F L Hi K 100
ul (%3 100,000 cpm), FEREMHEILE—X1{E 2 A
f, 25°C T—RERWRLEI T TA v Fa X —v 3
Vit E—XEFREKTIERGEER £—X0
FRSTRE 2 I U 7 GHE%heR 80.090). L7zdi-T,
RJE% T TSH O #EET 4.1 x10-13~2.6 X 10-8M
Tholz.

2) 2227y Y v KA v T

t b~ TSH &%)k 100 ul |z assay buffer 100 ul
LHREMREE — X%z, 25°C T—RRERIR L
IFTAvFar—varlk, E—X&Z&EK
T 3 [ElgeEik, 121 T ) 7 v —F 0K 100
1l (%5 100,000 cpm) L assay buffer 100 ul # 0%,
25°C T—BERIRL YT/ v¥Fa—varl
fe. E—X&EE%, BHEEZHIEL .

III. EERAOARET

AT R ITO T hie Y, ROWEICHE 2. Ot
BB X Ok bElicE—<b 5. QEMIEH
FB LU b v—YHEIC T 2 HURO KIS 2
Zh—liTdY, HECREEGET S L3k
v, E7z, FUR-HERRISIC X 5 SLHEBEESLH R
Fixiv., QRIS TR TEMHEICET S TTD.
@RI TR ORI O BECBRL T, FE
REEZETZ L3V, ThLDERECESNT
Bhrhd l-2F7y PP Ff v FHE L 2-2Fy
Ty KA v FEOBREMR LY R THRRT, #
Hon®@EY o4k ey, RKIRTRERS.

1. 1-RF7FyFHY F1yFik

b: b v—HHEOKEE LI2EIA (0=b=1), Ta:
HURIREE, Toi: EAMEHERD R AT ORRIREE,
Toz: b U—HFUROKRIBEE L T2 &, FEMBIT

K 12K 22T, Tp22b*

—Ki1KeTp2 {K1K2Ta?2+Ki1KeTaTse

+KiKeTaTo1+KiKeTp1To2+KiTa

+KoTa+KiTp1+KaTs2+1} b3

+ {2 K12K 22T, To1 T2+ K12K 22T 2Ty 2

+K12K22T51%Th2+ K12K 22Ty 1 Th 22

+K12K 22Ta2Tv1+2 K1K22To Ty

+2 K12K2TaTo1+2 K12K2T1The

+2 K1K2?To1 T2+ Ki12Ty1+ K 22Ty 2} b2

—Ki1K2{K1K2TaTp12+K1Tp12

+Ki1K2Tp12Tp2+Ki1KeTa2Tp1+KiTaTo1

+KiKeTaTh1Toz+KeTaTo1+To1

+KeoTs1 T2} b+Ki12K 22T, Ty12=0 ----- 1)
THRINZ4KREREESD. T TKiBIUK:
FEMEHE L v — RO EERERT.
(1) T To1=2x10-8 M, Tpo=1.5x 10-10M ¥ —
FEiz L, Te, K1, Ke 2 2h ZBHKRIGRTHETE
fLE®T b(%) ko, EREMBREIERLE.

2=1%x10"13~7x10-8 M

Ki=1x108~1x 1011 M1

Kz=1x108~1x 101 M-1

Figure 1 iz K1 #1x101°M-1 L L, K2 #1X
108~1x 1011 M1 ¥ TEfL & ¥ A OFEMR
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Affinity constant of bead-antibody (Kj)

g LOF = 1x1010 M-
3
= Concentration of bead-antibody (Tby)
= 2x10-8 M
concentration of labeled antibody (Tb2)
0.1 F = 1.5x10710 M
0.01 I 1 n 1 3
10-13 10-12 10-11 10-10 10-9 10-8 10-7

Antigen concentration (M)

Fig. 1 Theoretical dose-response curves of 1-step IRMA with changing affinity constant
of labeled antibody (Kz). The dotted line showed an ideal curve with Ki=Kz=o00.

ZRL7, Ke B3 1X1010 M1 & Gix Ke 28 k& <
B LB h — TR BENTIEEfTICRE
B8+ %43, K1 28 1x1010 M-1 ) |- bound %
TR L, 1x1011 M-1 0 3 — ik KPR
TR L7z Ki=Ke=00 OfifficiziF—FK L~ L
7eXoT, BREEXTHUETEI»—T255k
Wik Ke 23 1X1010M-L DL L 25 b L—Hif
ERAWD Z L BPMRARETH B, —F, Ke s
IX1I0UM 1Pl ke a5 ke AVCLAERRE
fbixizdrodz, £z, WED ERiZK1=Ke=00 T
T b v —FHERBEEE (To2) 2% L v 1.5 10710 M
L73%, Ko 23 1x101 ML L) F i3 fllE LR
X Ke=co DA LELWIS5X10710M L2 3
RiETH o7z,

Figure 2 icix Ko # 1x1010M-1 —g L L, K
% 1x108~1x101! M1 & CEL X ¥ 2B EDE
HHBRE R L. Ki B 1IX10OM 1Y ETH—F
BizFE—ELRY, Ki oBLoEELZT & &
27z,

2. 22RFyTHY RSy Fik

KA TRENS, F—RIETEMBEEICES
L2HR (T) F S -RGcEE T35z L i

Y, ToOBREOBERKRIE (DROT. 2 T I
BExEz-boLhs.
To'=[(Ta+To1) K1+1

—/ [Tt ToK1+1}2—4K1? T, To1
DR, iR e iy o 2

-2 7 v 7L FEKIC K1 2 1 X 1010 M1 —5E &
L, Ko % 1x108~1x 101! M-! & CFfL & # 7=
BeoBEhRE Fig. 31CRL 7z, BRE TO
hook effect 2338 bz WLASL, H —FiF 1-2
FyFTHEDOHI—TL—FK L. ZhixEMHEkE
L U CEEEE 1X1010 M-1 o#fhk% 2108 M
Auvnid, $—RKSCES LitFRRE (T.) L5
SRS L HRRE (T) BELVwZ L &
AL, B THRNZE 1009 EHELhiEic
WALIEZLEERLTWS.

Figure 4 iz K2 # 1x1010 M-1 —F L L, K1
% 1x108~1x 1011 M1 ¥ L S ¥ HEDE
i % 5% L7z, Hook effect % 380 72 W IE M,
K1 23 1x10° M1 LT oFERPEFEK TS #
— 7% 1-2 5 v 7 X Y & bound 9f IR L 7z,
ZhiZ K B8 1x10° M1 DI F TR E—R IR A
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100 p

%)

(

Affinity constant of labeled antibody (K2)
T Ky = Ix10M Mol = Telp ¥
and 1x1010 M-1

Bound

Concentration of bead-antibody (Tby)
= 2x108 M

Concentration of labeled antibody (Tbz)
0.1 = 1510710 &
0‘01 | L 1 1 A 3
10-13 10-12 10-11 10-10 10-9 10-8 10-7

Antigen concentration (M)

Fig. 2 Theoretical dose-response curves of 1-step IRMA with changing affinity constant
of solid-phase antibody (K1). The dotted line showed an ideal curve with Ki=

Ke=co.
100 ¢
10 F
=
S 1o}
5
]

Affinity constant of bead-antipody (K1)
= 1x1010 M-!

Concentration of bead-antibody (Tby)
= 2x10°8 M

Concentration of labeled antibody (Tb2)
= 1,5x10°10 M

0.01 1 I "

10-13 10-12 10-11 10-10 10-9 10-8 10-7

Antigen concentration (M)

Fig. 3 Theoretical dose-response curves of 2-step IRMA with changing affinity constant
of labeled antibody (K 2). The dotted line showed an ideal curve with Ki=Ka=oc.

WHiRZ TR CEBERESEAE TE T, T> DEDEEERE bofikz AV LERH 5.

T, ORETHZZLERLTWS., LEkdoT 3. B/VRHBEE
1-2 7 v PEEL 2227 v PEO H — TR RIEER B/MRIHREE 2, TSHEEH#HBRIC SV T,

T—F T+ 3oz, B 1x1010M-1 0ulU/ml BHK D E- 2 2 HUREED 2 EHFE I
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100

10 F
=

Affinity constant of labeled antibody (K2)
- 1.0 F = 1x1010 M-1
S .
= Sk o= 1x101 M-t Concentration of bead-antibody (Tby)
and 1x1010 m-1 = 2x10-8 M
p K1 = 1x109 M-! Concentration of labeled antibody (Tb2)
0.1 F ’ = 1,5x10°10 M
K1 = 1x108 M-1
:7'01 1 3 1 1 1 3
10-13 10-12 10-1 10-10 10-9 10-8 10-7

Antigen concentration (M)
Fig. 4 Theoretical dose-response curves of 2-step IRMA with changing affinity constant
of solid-phase antibody (K1). The dotted line showed an ideal curve with K;=

Ko=c0.
1.5r
NSB = 0.1 %
K1 : K value of bead antibody (M-1)
K2 : K value of tracer antibody (M-1)
= Tb1: 2x10-8 M
2 10} Tbz: 1,5x10710 1
2
z N
b o ~
o ~
Z S~<o
c S K2 = 1x108
g ost K= 108
< \ K1 = 1x10° and 1x101°
=
K1 = 1x1011
K, = 1x109
Kz = 1xlol0 eSS e T e—mm e — e —_———
0 e L b
108 Kz = 1x1011 109 1010 1011
K (M1

Fig. 5 Effect of affinity constant on minimum sensitivity of 2-step IRMA. Solid lines
showed the effect of K2 values with constant K; and dotted lines showed the
effect of K, values with constant K.

YT 2 MHEEL RS TSH \EEL L, 204t p— 2/ (@Tv2 SVe/100)+c
BEEREAE ) THRTL, bRARXTRETESI To2SVe
7% %9, TZT, a:IERRAREAE (%), Te: bL—
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t s TSH £/ 7 a—F WHEEHWZ 2294 v A L/ 5TF A MY v 7 T v+ A OFEiiatfgiT

FHEOKIRE M), S: b v —FHiE D ks e
(cpm/mol), V: RIGER (), e QIEHR, c: A
v 7 779 K (pm) & FhBhRT. Toi=2X
1078 M, Tpo=1.5x10"1M —E L L, KiB I W
Kz # 1x108~1Xx 101! M1 ¥ CE{L S H TR ®
TS Q) XD b 2 5% 3 TSH %
LI > THRAMEHEREE (WIU/ml) &R 7. 7z
7ZLc % 40cpm,V % 2x1074/, ¢ # 0.80 L L
7z. Fig. 512 2-2 7 v 7RI 81F 5 B/MRHKEE
22T, Ki 2—E: LT Ke 28fbE &7
ArFERT, Kez—ELLTK1 28L& ¥ 12
BAREZWHR TR L. B/ VRHBRECRS X ETE
BER OB EMEIE (Ky) & b v—4 Hifg
Ke) oW HIZ@EBD b, b v—H%H
HETKREL, FHEE B/ MHBRELZRET S
HELBERLE LD LEERSh, Fig.5 » 5,
K1 % 1x109 M1 DL E¢Ao Ko & 1x1010M-1
UbEF2Z L TRIE—EPR/IMBRHKE @X
1014 M, TSH % E£ i3 9 0.005 pIU/ml) 2348 &
s

(%)

355

Iv. % ®

1. E/90-FLREOEHERSLUVER

REE

JERER TSH 1%t 4% 10f&HDPE /) /v —F b
itk o T R0T Table 1 ISR L72 & 9 ic 2.5%
108~33X 1010 M1 T oz, ZOFEREMS, B
iR HERERER % R B BEO LM E R ORI &
1x108~1x 101! M-t & L7z, 10F@HDE /) 7 »
—FAHED S B, KA v FT7 v A HBAEJHE
TEREHERNTE IR IREMLEbEY
BIRL, EHbHiE L b v—hikeENLE +
bbb, BT 12-1 (K=2.5x 108 M-1),
12-162 (K=2.2x10° M-1), 12-274 (K=1.6x10°
M-1), B Xy, 12-183 (K=1.0x101 M-1), o 4
BEEAY, br—dhigcERiig LR
ik, BXo, 8-4 (K=3.3x101° M-1) o 5 FEH
RV, BB L0 N v—HHikoFR
HURPES X Table 1 iR L7- &8 Y, BEHREHE
1371.6x108~3.1x 108 M, L —H§ifkiz 1.0
x10-10~3.8x10-1°M Th oz, ZOFEE» b

Ei | symbol Combination of Monoclonal Antibodv
& YI0OL Thead Ky (D) Tracer Ko (M-1)
. 12-183  1.0x1010  12-1 2.5x108
a 12-183  1.0x1010 12-162 2.2x10°
0.1 F . 12-183  1.0x1010 8-y 3.3x1010
v 12-162  2,2x109  12-274  1.0x10°

0.01 E — L 1 e " N

10-13 10-12 10-11 10-10 10-9 10-8 10-7

TSH concentration

(M)

Fig. 6 Experimental dose-response curves of 1-step IRMA using various combinations

of anti-TSH monoclonal antibodies.
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RN AV 5 B EFARE (To) & b v — ¥
HRIEEE (To2) 2 2 h Fh 2x108M L 1.5%
10-10M & L.
2. E/90-FLkERAVIRMA QOFH#
iR
1) 1-x57y 74 KA yFiE
Table 1 iz HE# g O YERRIC B v 72 2465 & 3%
DRERRBE ) 7 v —F VHEOHRE b 105EE
R L7, Rk L 7B, Eimhiie X<

26 % 35 (1989)

—B L T, PR d 38 EEEMEN 1
fEEH (12-183 L 8-4), B XU EMEIMR L V AR
PEL EFTHE b 72 v 258 (12274 L 12-1 Bk
W 12-162 L 12-274 D AEB L) ZHE Sz,
Fig. 6 iczh b 3 R AR T 4 BEOE N
WERLE.

2) 2-2F v FIH Yy ALy FiE

2227y 7 RA vy FERIT L D ERR L 72 10
BEOEEMBKRL, 127y 7 FA v FikL

100
10 p
2
° 1.0
§ Combination of Monoclonal Antibody
Symbol -
Bead  K; (M-1) Tracer K, (M-1)
. 12-274  1.6x109  12-1 2.5x108
0.1 F . 12-183  1.0x1010  J2-1 2.5x108
a 12-183  1.0x1010  12-162  2,2x109
L 12-183  1.0x1010 8-y 3.3x1010
v 12-162  2.2x10° 12-274  1.0x109
0'01 1 1 el '
10-13 10-12 10-11 10-10 10-9 10-8 10-7

TSH concentration

M

Fig. 7 Experimental dose-response curves of 2-step IRMA using various combinations
of anti-TSH monoclonal antibodies.

Table 2 Comparison of experimental and theoretical sensitivity

Monoclonal antibody

Minimum sensitivity (x1U/m/)

Bead IEI;]? Experimental curve Theoretical curve
Ki (M) Tracer K2 (M) o
Actual NSB NSB 0.1% NSB 0.1%
12-274 1.6 x 109 12-1 2.5x108 0.14 0.42 0.37 0.29
12-183 1.0x 1010 12-1 2.5x108 0.14 0.20 0.17 0.29
12-1 2.5x 108 12-274 1.6x10° 0.10 0.20 0.20 0.10
12-162 2.0x10° 12-274 1.6 X 10° 0.10 1.0 1.0* 0.05
12-183 1.0x 1010 12-274 1.6x 109 0.10 0.06 0.06 0.05
12-183 1.0x 1010 12-162 2.0x 109 0.16 0.09 0.08 0.04
12-1 2.5x 108 12-183 1.0x 1010 0.21 0.16 0.13* 0.03
12-274 1.6 x 10° 12-183 1.0x 1010 0.21 0.08 0.06 0.02
12-162 2.0x 109 12-183 1.0x 1010 0.21 0.08 0.06 0.02
12-183 1.0x 1010 8-4 3.3x 1010 0.02 0.06 0.07* 0.01
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v N TSH & /) 7 v—F AHEEZFWIZ 2294 M L2 FPF 2 M) v 7 7 vt A OFHF eIt

B 3 o ahic. Fig. 712 3 oK%
Ry S EEOFEEMBRE R L.

3. R/VRHREDSEERE & EIREO LS
Table 2 Iz SFfHD T/ 7 v —F AFHEEZ A
7= 10 FBIFH O EHEABRIZ 351 2 B/ MR BE 0
PE L BERMEZ R L. ERETIE b v—y 3k
DOFESLEEMOFEC X VEREbEZ LITIE
FPEAMFESER (NSB) R 5720, LT LLE
DENMMHEREZRELTVWBE LEIWVWIEWERT
bole. 22T, NSB% 0.1% L{RELBDOBD
DO EBRH D b R/MRBREZ KW, FERICER
ghAR 2> B3R o B/ MRHIRREE L el L7e. K *
EICR 3 3 B & B TRBRE L EiRfE 02 Rk
TL3IETHY, I—ET3RETH 1.

V. & ¥

294 ML) FVFAN v I T v A B FE
i T T 2 A, Bk L P v—
PUAORED, MAROPEHEREMbz L LD
IZ dose-response curve #ETHIEE L EHE &
7539, AETHE LY — XLFEIC X 3 E
L ARERER, E<FHshTWEHETH
%0, WETHRRY - XREEIKFET B2
IRMA (23517 2 B LHIEARRE S5 o 5 23
FELIEEHC» PO FIRE—EL LS. £
7, v =ik, G L ERE YR
LML EROE» bRESh B, [FHE
EfETEME G L FRCRBRESh T3S, &
M|, bivbi A FEERER O ERIC v e B ST
e b —HHARRERCEHLTERShEZ LD
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Fig. 8 Theoretical dose-response curves of 2-step IRMA. Solid lines: no change of
equilibrium stage during washing out of unbound tracer. Dotted lines: new
equilibrium stage was achieved during washing out of unbound tracer.
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Summary

Mathematical Analysis of Equilibrium on 2-site Immunoradiometric
Assay Using Anti-Human TSH Monoclonal Antibody

Kimimichi OBATA, Yoshinobu KuBo, Yuka OKANE,
Akihiko KATO, Isao IKEDA and Kunio KURATA

Dainabot Co., Ltd.

A mathematical analysis of equilibrium was
adapted on a practical 2-site immunoradiometric
assay (IRMA) using 10 murine monoclonal anti-
bodies (Mabs) to human TSH. The affinity constant
of 10 Mabs was from 2.5x 108 to 3.3 x 1010 M~1,
The dose-response curves using appropriate com-
binations of Mab-coated bead and 125I-labeled
Mab were compared with the theoretical curves
calculated from mathematical analysis of equilib-
rium. Theoretical curves were directly affected by
the affinity constants in which antibodies with
higher affinity constants showed higher binding
activity of tracer. However, the curves which
antibodies have more than 1x10°M~! and 1X

1010 M-1 for capture antibody and tracer antibody
did not show remarkable change, but were similar
with the curve obtained from unlimited affinity
constant. From these curve, the maximum and
minimum detectable dose were approx. 2 X 10-10M
and 4 x 10-14 M, respectively. Seven out of 10 ex-
perimental curves for TSH showed good consis-
tency with the corresponding theoretical curves
which indicated that a mathematical analysis of
equilibrium was useful to presume experimental
results using monoclonal antibody.

Key words: Affinity constant, Monoclonal anti-
body, Immunoradiometric assay, Human TSH,
Equilibrium.
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