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Immunoradiometric assay {Z X % & b Bl RER = v £ »-(1-84)
DREBFEFEDIESL B L I EIEEE L TCOIH

W OWT OWE RPN WE sn R
BR O—R* F  ER* BR EE i EE™
KEH F—r* I FREE** L) FEIRFHO N E—

EF 2-site immunoradiometric assay kiCEKS< A % 7 b PTH gk 2kB LA % 7 + PTH
BEXRE, ERCHET HEZEBLE. RIERHEL 3T°CIREKERT, RIERRISHLTRZ LI
XY, BELERMEEZEZLATE. DENEEOF/MIHEE X 27.8 pg/ml TH Y, LEHiAFVE
VBETERUEEIC X 3MEEL BFAEHBETR L 2=0.979, p<0.001). [FFEMRIFRIBEETE
iE (BEFBIRE, 24) iI2BVT, BRE~OMITEN%EA, 527 + PTH BEIXSHIZETL, mMyER% 20
HTOAvF 27 + PTH BER, FROINVEVBEDOEZNZNI10.67, 135 $TRILIZ. A5
+ PTH OBEREEEZMTT7 v AL LTAVWSZ LiIc k), BIFRBEBELEEOARERORE
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RPN 2 5 x THRAFERAEO D Z LI S B,

L ZC®Ic

Bl R AR FUEEE (X B R IR A v £ - (para-
thyroid hormone, PTH) @ @R Wiz L 28 v
sy LMEZEMETIEAETHS. BRERE
BT 3 EIF IR RE FTEE O IRRIE O —BIRI
BRI F R oA B TIRR 2 IRAlE T 525, Bl
FURBR AR JUEERE D RF IR, TRERFEAIR XU
KRS GBI, BFTERSBLRO FE,
BEMFILE) 02w, EFICE - TR, BEE
L 5 2+ BB AR 2 FHTICEE L i
RT3z LAEETHIEENH B, £Z T,
B F RIS BRAE FUEEIE T OB EER R iR o SR
VIR ORE 2 FMP Il T3 - L ERELT,

* TR ZEFIBUNREZESR

s [A] BRAE
ok R — IR RBT L PRER R
*kx AR SLRRT AR
kokkok ﬁ] ﬁkg;j-ﬁﬂ,

i EETA2R
BHEEMN c cEILA20H
BRI RS | KT AR IR b IERT 54 (8.606)

AR FE M BIRBE U AR
% ¥ E ¥

REH 42V v 27 AMP BEBOHTPRIEER
WX VB ENT09, [KWERE L EM T,
BB HNEBELELT 52 L Eh LKA
RIEKHAWLRBIZIRE> T LW, —F, E b
BIRRIR X v b sh B PTH o KE 4 84 H o
73 /)8A»6h5 PTH-(1-84) (£ v # 7 + PTH)
TH 5, 4 5 7 + PTH ORMRE & BIF KRR
NOEDKRNVELYT Z T AV b ORUWDTHI~1),
FRMAPIZ I MED A %~ + PTH (1011 M L)
T) Digh, KED C ¥ PTH # & e%4%7 PTH
_R7F EREETS. 205, £ %% FPTH
OHMBPTH L LTORLEVIEREETZ LE
z bR TW3B, JE4E, Nassbaum 5149 2k D
immunoradiometric assay IRMA)!® o jf| 7€ & 8
CES &, RE, BRYE @EHCELS VS
7 b PTHRIEE AR &SIz, £ %7 + PTH
DMHFFEFRINTE L SEN G HUT) 2 enb,
RAEMH 4 > % 7 b PTH BERRIFRRE» S0
RANVEVRWEEDDTEECRMT3I5ELE
2 bR TW3BI, L iksT, RIFREGHEE
FUHEIE T O BB RER] FRIR O AR BIBR O E %
FEHPICHE T35 2T, Kb E s b
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PTH EE oL Fiihicmd L AT &hiF
BEEREERA T LBZHFENB. L, R
PEEZ7 v £ IC22HEELY, iF7 v &
AL LTEHREZANWSIZET v &A1 ORELBR
ARTHD. FLTEELIERT v A DXIGE
bR EETS Lk ), B T (RIS :
1549), U2 bIEfERfif A % 7 b PTH EED
EEREZERB L. 27, BIFRIBIRELER 2 5
TR WTEHERER FUIRREIBRRTZ ToMp A v &
7 + PTH BEORNELEBEL, 7y (D

BFERIZ X Y 72 b ShBERERMFLEZ R L 7.

. #HHEBLUHE

1. BET7 vES DRIGEREOREL

B DA %7 b PTH BlEik (Allegro o« &
J PTHT7 v A%y b, AR AT 4w
Afh, EH) T, BES E 23R A 200 4 02
125] 48 2% $1 PTH-(1-34) $L f& 100 ul & #i PTH-
(39-84) Hifkz EMLL 7= BV 2 F L v HRx R
™L, BRICT22FMHELE, Ry 2FL
VIRICEA LIURER Vv = v v 2 — Iz THI
ETBY, 22T, TvtAORFELDLD, K
&% 37°C IRE/KIAT (Yamato Scientific, 3
) & LT RISRH O Badifb 2 8Rat L7z, kig,
ISR Z IS ICEE L, BEUEENT v 4
WEBME, 7v e/ HERMNE, B/IMRHEKRE 2R
U7, E7, 43EH (EFEE 314, REERF
KRIRHRRETTHEIE 9 4, MR R RETTHEE
34) ko &, BREREE L BERAEETHEL
7o VE AEOHB R L. gt 0FHliC
F=nrFvovzilh v~ v oz— (ARC-600,
Aloka tf, FF) 2 v, EEHBR OMER I
Log-Logit =R # & {HH L7219,

2. BIFRIRREVIRRMTATRTOMF S 25

+ PTH REDORREL

JRFMER RS A TUHETE & 27 S RE Y
CHBERETH - 2 2ER T, BREBHFTPS X
U2 12 R RS I D IRRE BRI 7T, retrospective
2422 NPTHEE B X O HHEH PTH 75
AV MR FERICE Y B sh 3 PTH

27 % 2 5 (1990)

(M-PTH) B O RIE & 7o 7. M-PTH &1
PTH % v + T <+, (¥~ 48 ihth, #F)
X VRIE L 720,

3. #EERYAE

/o7 — % OFIHLE I, Lotus 1-2-3
(ver. 2-1J) (Lotus £, EFR) IZX YV =YV F =
v E =2 — % (PC9801, NEC #, HIX) TIiT-o7z.
HHBEOEHMIZ 2 test iIck Y, HAFWER
M BT, BT E L O paired and non-
paired Student’s t tests [k YV, HELHE S = s
552 FHWTHRELT.

m. #% R

1. BE7 v M ODRGHEEGOREL
RISk & 31°CIREBKIBT L L, RICKH &
5~20 5y DR TERERIC (L & & A 0BT
#R%& Fig. 1 I1TR L. #6 M R 3 ROUGRERT 2

10
REGULAR
A 5MIN. ASSAY
A 10MIN. /
® 15MIN.

—_
o
Y
T

O 20MIN,
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<
\
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\

10} P

0 16 57 183 520 1650
INTACT PTH (pg/ml)

Fig. 1 Time dependence of bound form radioactivity.
Graded doses of standard intact PTH were
incubated, either at 25°C for 22 h without
shaking (regular assay), or at 37°C with shaking
(rapid assay) for the varying periods of time as
indicated. After incubation, beads were washed
and the total bound form radioactivity was
determined as described under ‘“Materials and
Methods.”” Data are expressed as the mean+
SD of triplicate determinations and plotted
over log scales. Representative data from two
similar experiments are shown.
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CONDITION
30 r DURATION  TEMP. (°C)
A 5MIN. 37
A 10MIN. 37
® I5MIN, 37
O 20MIN. 37
O 22H.
201
X
~
>
O
10+
] S S
0N 41 138 410 1300

INTACT PTH (pg/ml)

Fig. 2 Time and dose dependence of assay variance.
Graded doses of standard intact PTH were
incubated, in triplicate, either for 22 h at 25°C
without shaking or at 37°C with shaking for the
indicated time periods, and total bound form
radioactivity was determined as described in
““Materials and Methods.”” Coefficients of
variation were plotted as a function of dose.
Data are the mean+SD from three separate
experiments.

KEL, KEOHol05Mca#Iic LA L, 155
DARETIZMIE Lle. RISHER 5~20 43T, Th
b DIBAEAAR O FIREE I B 1) 2L EIfRE % Fig. 2
R LT, BERED SR MIIRTF L, RICKE
IS EDRE, BEREER LY n iR
EEREETORNVE VEEIZSWTIORUTT
BHote. 22T, UTORFTIRRIGEMHEE 37°C
REKIBT, 1500L L.

2. BMRHRRE

PTH g Ehntre & v ¥ — KO AEK
58 0 FHE (Bo)+2 SD IZHIY + 3 A KU EE
RRTIRE R BUMRHRE &L ERT S HE, 278
+11.5 pg/m/ (Mean+SD, n=4) k73 - 7= (Fig. 3).
3. AR

*y NI e 2BHEPRILZRED =~
e —niiEE RO TREREEDT v A NFE

10

MINIMAL DETECTABLE RANGE

B ® 37pg/ml s
©3Boa/ml | ) 5115 t
= 15pg/ml | (Mean+S.D.)
0 21pg/ml

-%/‘ z

—=

N

BOUND CPM
2

102

1 1 1 1 1
16 57 183 520 1650
INTACT PTH (pg/ml)

Fig. 3 Determination of minimal detectable levels in
rapid assay. Graded doses of standard intact
PTH were incubated at 37°C under shaking for
15 min, and the dose-radioactivity regression
curves were computed as described in ‘“Materi-
als and Methods.”” Minimal detectable level
was defined as the hormone concentration
which yielded the total bound form radio-
activity equivalent to the cpm-+2 SD of the
hormone-free sample. Results were from four
independent experiments performed in tripli-
cate, each using assay kits of different batches.

Table 1 Assay reproducibility

Intra-assay Inter-assay

Experi-
et A B A B
1 46.9 227 43.0 230
2 42.3 297 37.8 277
3 39.7 258 44.6 262
4 37.6 241 47.4 247
Mean  41.6 256 432 254
SD 4.0 30.6 4.0 20.0
CV (%) 96 12.0 9.3 7.9

Serum intact PTH concentrations in two different
control sera (A and B) were measured by rapid
assay as described under ‘‘Materials and Methods.”
Data represent the mean values determined in
triplicate.

HMEB IO Ty A EEHREZRIIL I (Table 1).
7 v A NEFRETE, ZhEhoavbe—r
MmiEnA &~  PTH j#EE 1, 41.6+4.0 pg/m/,
256-+30.6 pg/m/ (Mean+SD, n=4) T& Y, £H

Presented by Medical*Online



120 % E ¥
‘17703 o
€ L
£ o
°D L
< d .
>. L)
< s
o 10% - o
< E "J.J'
(@) - %’
o o
< . N=43
o Y=0.087+0.990X
r2=0.979
10’
1 S B S B S AR | 1 Lokt taant
10 102 103

REGULAR ASSAY (pg/ml)

Fig. 4 Correlation between intact PTH concentra-
tions determined by rapid and regular assays.
Serum samples from 31 normal subjects, 9 pa-
tients with primary hyperparathyroidism and
3 patients with secondary hyperparathyroidism
were assayed, in triplicate, by both rapid and
regular assay protocols. Data were plotted
after conversion to logarhism.

BZEITFNFNIC6Y, 120% THoTz. X1,
7 v A EERE I, 43.2+4.0 pg/ml, 254420
pg/ml THY, EBBREKIIZIEL 3%, 79%
L RIFLEFREP RS

4. EHREELE DM

B plcombA 47 + PTH BEZEHE
ERIOTERNERE ICE Y RELR Fig. 4. &

BEic B, sve v BEIESRAEEZRLE.

BEREE L VHRES S LVE VREZER
HEECIVEESN A LVEVBELEDDT
BiF7 IEAER (r2=0.979, p<0.001) Z#/;RL, =D
ERERTIEALERL 2 95% EHERA,
—0.002=Y {0/ =0.178). =7-, BFERIEHEIC X
HREMETBEFREEICL ZEMEL ) EMIC
EfE% R L7z (p<0.001).

5. BIFRIRRIEVIBRATETR TOMABS 52

+ PTH REDRERZIL

JRFEHRIFRIRBERETESE 2 5] (A, B) T, f#
FESR AT 3 X OF 88 ISR RS L D ARE A IR L & 1T
vy, retrospective IZ 4 v # 7 + PTH B GR&E

27 3% 2 %5 (1990)
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Fig. 5 Time series of serum intact PTH levels im-
mediately after parathyroidectomy. Two pa-
tients with primary hyperparathyroidism due to
single adenoma underwent surgical removal of
hyperfunctioning glands. Peripheral blood
samples were taken at indicated time points'®
and serum intact PTH concentrations were
determined in triplicate, retrospectively, by
rapid assay (@) and regular assay (O). In
addition, serum PTH values, as determined by
a radioimmunoassay with an antibody specific
to the mid-region of PTH, were plotted (O).
“B” indicates the preparative hormone levels.
Vascular pedicle to adenoma was ligated at the
time 0. The shaded areas alongside the abscissa
indicate the normal ranges for intact PTH
(Z&)' and mid-region PTH (EE2)%0.
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BIEE B LUBEFENER 3LU M-PTHBEZ
BITE L7z (Fig. 5A, 5B). fRIE~ o MFLERTHT T D
M+ %7 ~ PTH X0 M-PTH B 32 h
Zh 603 pg/ml, 0.88 ng/m/ (FEH] A), 1,300 pg/ml,
16.7 ng/m/ (JEf7 B) L HfE% /R L7z, REE~DM
VERI1%, (v &2 ~ PTH @EERABICETL,
MFERT % 20 2 Tix, #hZFh, BIE D 10.6%
GEFI A), 13.5% GEFI B) ETHI L. ZoD
H, 4577 b PTH BE T & &I Ffeayiciid
L, fEF]A TIZAFENT%304, FEFIB TI2120
STEFEBETETLE. £, MEFICEWT
MERTR TO A &% 7 b PTH BED &8s
TEN:, BFEUEE BFEUNEEOWTRICL -
TLERICIFBTE/. —F, M-PTH @R &
DO TRBERETETRL, MFLEE%205 T,
ZRENETE © 47.19% GEf A), 78.1% GEF] B)
ETORDPIZHEY, BELRMA GEF A,
140 4y ; EF] B, 360 43) Tix M-PTH {EDEH{L
BED NPT

Iv. £ £

%5 13TRDOA »# 7 b PTHIIRMA % v |
DT v A FERERE TS Z LTk Y RHMmF A
v %7 & PTH R % Rz, Lad FRECER
T5HEEMELL .

— R TR RIS S HESE R G L B X B
T3, 7yt ORERIZHRY, KESk
% 3T°CIRE/KIBT & +5 2 L2k Y RIERM
RERETAZLAFEREERY, RIS TT
v A NEBREE 0L TICME 2 2 23T
&7z, &7z, ITPCIRE/KIBT 128 W T RIGRH
* & BICEE LA oREE T OELERRIE,
FEREFE) | B P CARE Tl i o X B eI
VAT L, ISR 3 BRI W R OR L7z, 37°C,
220 E ORISR M T THF b M 2 BEMARITE
BETORIGHBLEIZLAE—ETHZ 1D,
37°C ORIEEHT TR, IRECHEIEDLL T,
A5 7 FPTHREDLDTHRETHILEZD
h3.

LA O CRIGER 2154 & L72B4A, M

HBE T v AR, HEBHEECHNE, Ty
ARERORIETEDD L, BEF HHATS T
K0P L ETH o 7z, ERICHFPRIER L LT
SRS 2B IREORT, FMELOREE~
OEFRICET IR LMAEL TS, 7

v A O —@oREL, FHFEL D online Lo
ITRAVETHS. Flzid, A—Fv FEFEHRAL
THREYAICH L, U DEERBEIERL THL
Lz, FEBRETAIRA VM EELELCL
Ty A HEERINTB, £, TAFFr R
NE—tHv=hyvrE—%FERTRZLIZLY,
FHACE S 2GR T2 EOFENRE XD
n3.

BIEE T 0 £/ B H R 1% 27.8+11.5 pg/ml
(Mean+SD, n=4) Tholz. BHEICBITIE
IMRHREE X 4 pg/ml TH 5D TY, REREE
TEEEICHE L TR T ERENMEN. LA,
fiH A > % 7 b PTH BE R EEZ =T BRI
BERETUIEIE IS B 1 BMTHRIEE L LT+ sk
HERETHILEEZLNS.

T v tA DOFHRMEIZOWTIE, 2FEHACENLS
BEDa2 e —LIFEEHCTRITEH, B
KT v EeA NEBRME, 7y A HEREEEEE.
BEHEUEETIIRE, BESLVEVLELIC2EN
FEah 3142, LprLads, BEREETIIE
AiEEPEEREEZED V0 BE LS L,
HPRECB N THREITESENLS>THAETH
ZLEEEL, SEANELLET v L ATEHIC
T HEELRENILELEZD.

EEHELRENER X U RERIF IR B RE ST
EREICBWT, REREE L EFREETHED
hicAv# 7 b PTH REZACBEGHTED
DTRFATEMREEZ R L. &612, REERIEP
RIGHEETTHEER T O FHATZTOL 27 b
PTH BEORBEH IOV T L, BEHEE
EEEREEICLDANVE VBETI L.
L, REEECRBEENEEI Y VETE
fEERTZ e, BEREECLEZFVE VR
ELEEREERCE A VE LV BELELF—L
E2BZLIITERLN,
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A4 %7 b PTH o i ER#iizE L& 6
SGLLTRG) = L2, RiEMH A > %7 » PTH
BEZRIFRRD S DRV E VoUW E BEIC K
T3 LE 2 bh 3141618 EEE R R IR
ZEY A&7~ PTH 2 S I B LR
MAnVEVBECEELZETIEZ 52 &L B3 FH
Eha. ERRIC, SEIEE L EBERIFRIRE
FEREF] TIIARIE~ O MATHERT £, RASMF A > &
7 + PTH RER ISP L, MFHENT %205
TIFEHRMED 12.12.1% (Mean+SD, n=2)
TIETF L7z, U Eobhbiopkfiz, Thompson
523, Nassbaum 529 O LHPIL TV 3.

UEozns, SERARFE LA %7 F PTH
TBHEREE L, BIFRIRESEITEEDTFER LW
RBE 021555, BEIEHITRRRT 8 D&
RBLUREOHMTICED 3 b THRALIER
2RI, FEREC, Ly, SEICEELESR
EFRTHIHLELZLNS.

V. #& i

1. 2site IRMA#%ic X 54> % 7  PTH i
EEERRBRTS L2y, 4% + PTH
BEZREIC, 2o, ERCHETZHFEZRER
.78,

2. RUEHKMHE, 3T°CIREBART, RICHREILS
SeFazLicky, BEnEREZEs L2
T&.

3. SESERIEE OB/MEHRE T 27.8 pg/m! T
HY, EELALVE VEBEICHOREY, BENEE
X ANEME L BIF £ EMAEBER L.

4. JRFEMERIFIRIRHRREFIEE (BARARIE 2 1)
ZBNT, BRE~OMERICE Y &z &
7 + PTH REOKT B b, MFHEET#% 20
STHAvE 7~ PTH EBE 13, FHATOALE
VIBED 12142.1% Th ol

5. 4v% 7 b PTH o ERIEE 2 iiP 7 v
tABELELTHWAZ Lizk Y, BIFREEREL
EIE OSBRI ORRE & FPICHET+ 5% 5
TEbOTERTERIELNZ LEX BN,

27 % 2 5 (1990)

#i%E o Allegro 1 %7 F PTH %y b2 #EELTW
TR WBERAY 7 4 Yy 7 2B E&H, 8L, PTH
Xy b Ty=¥y 2REVZEWY v FEEREXSH
B L ET. 7o, EHERE FRERE, PMHEERT,
TR S HEROW RS L ET.
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Summary

Rapid Measurement of Human Parathyroid Hormone-(1-84) by Immuno-
radiometric Assay for Use in Intraoperative Determination
of Hyperfunctioning Parathyroid Glands

Tadako Kousaka*, Chohei SHIGENO*, Nobuyasu KiTAMURA*, Noriyuki IWAMOTO™*****,
Kazuki SHiomr*, Kaechoong LEe*, Teruki SONE*, Haruki KIKUCHI¥,
Shuichi OHTA**, Itsuo YAMAMOTO***, Shigeharu Dokon****
and Junji KoNISHI*

* Department of Radiology and Nuclear Medicine,
** Department of Orthopedics, Kyoto University School of Medicine
*** Department of Internal Medicine, **** Department of Radiology, Kyoto City Hospital
*xxx* Department of Urology, Kyoto First Red Cross Hospital

Rapid measurement of serum intact parathyroid
hormone concentration was achieved by modifica-
tion of an immunoradiometric assay for the hor-
mone. Incubation of serum samples for 15 min at
37°C under shaking gave optimal results in terms
of assay variance and reproducibility: intra-assay
CVs were less than 109 over the hormone
concentrations of 11-1,600 pg/m/; intra- and
inter-assay CVs for two control sera at different
hormone levels were less than 129,. The minimal
detectable hormone concentration was found at
27.8 pg/ml. The serum hormone levels of 43 sub-
jects (31 healthy subjects, 9 patients with primary
hyperparathyroidism, ani 3 patients with second-

ary hyperparathyroidism) determined by either
rapid or regular assay well correlated with each
other (r2=0.979, p<0.001). In two patients with
parathyroid adenoma serum intact PTH levels fell
rapidly to 12.19% of the preoperative values 20
min after ligation of the vascular pedicle to the
hyperfunctioning glands. We conclude that the
modified assay protocol allows rapid, accurate,
and simple estimation of intact PTH concentra-
tions, and can be used as an intraoperative meas-
ure to aid both diagnosis and surgical cure of
hyperparathyroidism.

Key words: IRMA, Intact PTH, Intraoperative
measurement, Rapid assay, Hyperparathyroidism.
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