14

(ﬁﬁ&kaﬁ 562 %10-11%]
I E:3 B 940~946  BER61E1LR

Immunoradiometric assay = & % & P EHA 1V E VORIE

HRITTERMKYES oA 7 » 1 &R

4¥7yi)  FF 2 7 AT v EX AR 2

AE MT RN BT mE ORT -
kR GERREEH W
iz
+ 2 1\-7:1:7"' + s a3

(%4 BR61FETAL1H)

Measurement of Growth Hormone with Immunoradiometric Assay

Naoko ISHIWATARI, Reiko DEMURA, Kazuko JIBIKI, Tomoharu SUZUKI,
Tomohide SANO*, Noriko SANO*, Emi ODAGIRI and Hiroshi DEMURA
Radioassay Center, Tokyo Women’s Medical College and Nishiyamado Hospital*

Two kinds of GH kit with immunoradiometric assay (IRMA) made by Nichols and Pharmacia were
compared with conventional RIA kit (Eiken kit) as to the sensitivity and clinical usefulness. The sen-
sitivities were 0.1, 0.3 and 1.0ng/ml by Nichols, Pharmacia and Eiken kit, respectively. The basal hGH
values for normal subjects were 1.84 = 1.93, 1.09 + 1.14 and 2.68 + 1.23ng/ml, while those for
hypopituitary subujects were 0.480 + 0.600, 0.486 + 0.333 and 1.98 + 0.365ng/ml by Nichols, Pharmacia
and Eiken kit, thus it was not possible to differentiate between normal and hypopituitary subjects by
basal GH levels even by IRMA kits.

A suppression in plasma GH levels by a meal in normal subjects was clearly shown by all kits, but
changes were clearer by IRMA kits. Plasma GH responses to GRF were clearly observed by Nichols kit
in some of the patients with idiopathic pituitary dwarfism who were judged unresponsive by the other
kits. These results demonstrated that IRMA kits were useful to detect minute changes of serum GH
levels at low concentrations, but were not sensitive enough to differentiate between normal and GH
deficient subjects by basal levels alone.

& A Wide 5V X » Tl HLIR o @ 2 @ 2-

il

BEArE v (GH) OBIEE, RWIEXE, T
F|HEEPAER £ GH 75 W R BN T &
FEBODZE, BEOEERIFETHL. BEL
DOREE L LT, radioimmunoassay (RIA) 31—
BEATIebh T30, ERmRENTVWEF v
M, GH ZUMETRE & EREORBELXFIL
5 BBOBPIERE LI\, TWTFIHEER W
3% BT« OFIHERR T o i T 523,
EEISHICH B L ERICINE T E B Eh b
D, LOVREOIWHENEERTE T,

site immunoradiometric assay (IRMA) »B8%
Sh, BREMEERELLTTSH R0l d
TREREHE T35, GH k2w Tk Miles
BANAR Y 72 v —F APifkE H S 2-site IRMA
%, ¥7 Sandra H¥3 20D E /) 7 v —F A HE
A B 2-site IRMA ##E L5, SEE ~
i3, BEREGHAIE+ v b £ LT, 2-site IRMA
#FIAH L 7= Nichols Institute Diagnostics hGH
F v + (Nichols # v +) % X 0" Pharmacia hGH
# 5 b (Pharmacia % » +) X {EHT58E%E

— 940 —



feDT, [WERE LB L OREYHRETS.
FiEbB & URHR
1. ®v bOBEFE (K1)
Nichols # v vk, 22D/ 7 v —F LHK
EROWICY Y VY 4 v FETHY, AZVE—F
H BTV T A100p] L FABEEL00u] &
Iz THBS, ftobiferiEad Ll —X%nz
CTEETID, 170rpm TAFEIEE K@/ 5 A
vE 2=t 1,2ml OBGEKR T2 ERE, £ 4D
RO HMEBEAAIZE T %, Pharmacia # » b ik
PG 7 m—RAEH, 22008KY 7 r—
FAPERC L ZEEETH D, R LCEEDC
WEEEK Nz BF 2827705, A& v L -
F &5y v 7 A50u] IS HEERS0u], &
7 7 v — AR EFABES0u] T inc TR, BR

15

T 3HMEA v ¥ = N — 1, BT EH2ml %
%2 T1043/1,500G TE D, EBEXBRIIBREL,
HRBEOBHELIET 5. EREDHH ICL
HoOZHiEE hGH B+ » b (EF» 1) 13,
ARV E=FHB RSV 7 A100u] i HLE200
pl, PL1-hGH 200k & hnz TH#, 4CTl6~24
R A v = < — P, 582 JiiR200p] 0 2 =
B304 v*F2a—1+1L, 4°C, 3,000rpm T30
SEl, EERBEIBREL, SRBRE ORI
RlsE+ 5,

2. W&
20~40ROIEHE LT 96, BTF1061, 0~10
BOLF 14, BF 146, 50~ 04T 941
BT 6 FIst3660, st TFEEE DAL, =
WRYE T EMM/DALE 6 61, RmIEKXE 4 I, T

Nichols IRMA) Pharmacia IRMA) Eiken (RIA)
2FF—F, 70 100ul ARErE—F, 7 50ul RYrF—F, H7N 1004
125T- 34k 1001 TR 50401 EZREN 20041
Pk — 2 1 i TkfEEL7 7 o—2 5011 125[-hGH 20041

£ Fa—zr ZHiH FISP N _— Sy kA 4T
905> 3 B 16~ 24K [
170£10rpm
VEZEER] 2 ml BB HUR 2001
BB 2 mlT
2 [&l e i
L 1500G FZAr¥a~—3g» 3040
105 Hin
Hr7b l
T 4C
= u
b FEE LG 3000rpm
3047
l A7k - \L
4 ik % R

X1

* o b OBIERE

— 941 —



16

FEEETE2R2ME SR E Lic, TEARBEET
£ Y, Cushing /R, REIEAIE % & €0 F AR
%1, ACTH BIu/KIBE, Sheehan fFEMRERE/ & T
Bote, THEDERTE, FEOBHREE, »
HUEot = v FAC L BRGNS TR T
fo s, T EARME N ASE TR M 048K A1 > B
GH o5k U1,

EFBEORIMG, THRZEBERERC, S8R
BEEBRIRRCHER TR~ T, TRERLTF8
#, B+ 8 Flizxt L#600kcal o [ — 0B AT
ATy, BT, B304 M L:, GRF R
vk, TFEAM/DALE 9 #1ic hp-GRF 1ug/kg &%
H¥L, 0, 15 30, 45, 60, 90 w&EM L7z, vV
< b 2 2 v-C OHIE, Nichols Institute #to>—
PUAERIA ¥ v MIT X o7z,

#w R

1. Bz (K2)

£HIL2 AoV HEEYFRT, BEH ML NI
chols # » +0.5~50, Pharmacia & » +0.3~90,
¥ Fo b 1~128ng/mlTH Y, WERE R
%40.1, 0.3, Ing/ml TH 71z, L FEELTO
0.1, 0.3, Ing/ml & LCE BRI -1,

2. E¥ESIUEBRBRBOMSP GH £
& (X3

20~40s% X o E % F19% o GHE B E o
Mean+SD %, Nichols # v + T & #%1.95+
1.92, B#1.74+2.02ng/ml, Pharmacia ¥ » +
T #1.21+1.26, B#0.988+1.09ng/ml,
F o PTLMHE2.7711.40, F42.60+1.12ng/ml
ThHY, WEROF » MEBWTHEEEED S
nicd i, Mean+2SD * EHEH LR E 15
&, Nichols # v }5.7, Pharmacia ¥ » 4.5,
HBF o F5.Ing/ml THH, 3HEELRERDOE
HESng/ml & BIERBOKRTH>cny, TR
BRIERRELT & o7, SEEBICE VLT,
Nichols # » b T T Z R B A8 K T E0.480
0.600, TEARME/ALE). 268+0.243, R¥nfEKIE
17.0+16.7ng/ml TH b, EHEHZ L ABESDOH
CERESBRUTcHEREOE XA D, Phar-
macia ¥ v F T, T EAEEEEE T E0.486+
0.333, TIEMAMH/DALE.40110.288, KEAPAAE

cpm
105_
1} Nichols % I

104F

103+

0.5 L8 5 15 50
hGH (ng/ml)

cpm

20000+ 2) Pharmacia % v b

100001

%3 03 3 9 3090
hGH (ng/ml)

3) Af* o b

cpm

10000

5000

T 2 4 8 16 32 64 128
hGH (ng/ml)

B2 REAR

12.7+13.3ng/ml TH v, LEHE L ZBERBDMH
WHRBOELRDIC, R+ » F Tk, TEERE
BEME T fE1.98+0.365, T F 4 /N A HE2.08+
0.456, REIBAEEL3.0+12.2ng/ml TH Y, [EH
Z& GH 7 WMETHIOMICEBRDEIL s T,

3. g (X4)

Nichols # » iz & b IEHE&366] DM+ GH £
BEXHELC LA, FFROBICEEDER
<, Mg A GH ZEEOETIEFED bl
Motz

4, BEEWT (®5)

E&EZT 84, BT 3HIOREARNDRERE,
Nichols, Pharmacia, 3% v F DWTFhiZ X %

— 942 —



17

hGH (ng/ml)
10 100

E % %

(20~401%)

ik 5
Sk {

TERREERTIE

Nichols

TEAEDNE

kW OE Kk &

E g% | KiE i -

(20~401%) | s

T EARERIL T IE

Pharmacia

TEEESANE ¢ e

ES A VR S

EE % | T

(20~40f%) | sy

Fiken

TEAHRIETE

.!q-:--

TEEKEASNE

3 c'.o! e .

®owh R ok IE

T
|
|
L
I
t
|
'
|
)
I
1
!
T
|
(
|

X3

FREBC T LMY GHE (RRIEEF » F ORDRHEE 2R T)

Age 0.1

hGH (ng/ml)

~10

11~20

21~30

31~40

41~50

51~60

61~70

71~80

81~30

91~

Lo | o lem oot 1 | 1 1 |

4 ImoRE

BE L - Th, FEOETARD LI,

5 GRF&#Bg (X6, 7)

M FERAMNAIEL ~ 413, WFhb FE
EEDREFTH D, %0, Pharmacia * » b Tk
FEF 4 LAtk GRF w3 2B 6 i i UG A b
ik, Nichols # v + TREFITHEED
RIGERHT, —RETREEPAES ~ 938
IRFMMARECE L BRI HMEEZE L LN BEE
BTy, T_TOF o P TEMS, 6, 91XEHS
DIRFIB R BRI h, EFT, 8HENILD S

WIS TS - 7o, EBEENLEEE ToHEM
D F¥i% Nichols, Pharmacia, 38 % » b TE:F
WA/ NAEL 61, 0.785, 0.725ng/ml, —.¥K
MRS ARE2.78, 1.70, 1.96ng/ml TH b,
EREF v b ic X HEIE TEBERN OGRS
bLhte, TR+ v ~ T 944 5 F1C, Phar-
macia ¥ v b TIX 8 4l, Nichols  » b T 7]
TIREZ605 DD b i,

6. $EFE & DBRY

Nichols & SR ¥ + » + %, r=0.9912, Y=

— 943 —



18

hGH hGH hGH
ng/ml ng/ml ng/ml
7 7 7
6 6 6
5 5 5
4 4 4
3 3 3
2 2 2
1 1 iEE 1
0 -+ -+ 0 L L 0 L -
D # i % D %
Nichols Pharmacia Eiken
M5 EEECETAIAEAN
hGH hGH hGH
ng/ml ng/m} ng/ml
5 5 5
4
4 4 4 4
3 3 3
1
3
2 2 4 2
/\/—‘—~ 2
1 1 1
: .-é& )
3 2
1 1 L. 1 1 Il L - A, [l 1 1 0 1 1 L 1 1 1
0 15 30 60 90 120 (min) 0 15 30 60 90 120 (min) 0 15 30 60 90 120 (min)

Nichols

6 R TR

1,4570X —2.2344, Pharmacia & S8 % » + 1%
r=0.9954, Y=1,0997X—1.6153&, RIF7/oHHES
AL,
7. YR hAD-C X niERE (K 8)
RIGREAAE 341, TERABEEK TELLG, TE
HEPNAELMIDO Y =+ 2 v CfE%, Nichols

Pharmacia Eiken

PMAFEIBIF S GRF 35k

Fy Mick b GHEL LB L, RWmEREL S

DL EFBEOMBENE LD, Thikkl &—
EDMEA T A S i - 72,
= =

IRMARZ rv—9—2 1L T7LizHith%
v, ZhEEELEHRY I GIRERELD

— 944 —



hGH hGH
ng/ml ng/ml

00 ~3 [S2 e

19

hGH
ng/ml

[0 ~N oo

67
5
8

L 1
0 15 30
Nichols (min)

s . . 0 . L \
60 90 120 0 15 30

. L ) 0 . . . . . .
60 90 120 0 156 30 60 90 120

Pharmacia (min) Eiken (min)

7 ZHETEEHEDAECET S GRF A&

SM-C * Acromegaly
U/ml

.
0 0.1 1 10 50
hGH ng/ml

8 hGH & SM-C B

B335 1 20FEEEE IR, BENIGICX
CTEEBRECMBEZIET S HAETH B, &
N oJFHE =% < Nichols, Pharmacia ¥ v + 1T
LOBOLhIHRIEHERE R, BUEERRCT
#£40.1, 0.3ng/mlTHY, &bREREDLO
ng/ml L HNEBEOREDC LAYRD, BEE
RIS 5 RELREREE L SHEBIL, BIZER
b4, BECHERICANESTH 1.

kM GH i, EEATHRERELTO
BldBEHEIR TR, AEFIEEVWTY
kORI B ORI, H*y b ELIEEEL
GH ZWETHOMTHEBEOZRIRD b DOD
A== F oy THKEL, EREOBEILL T
EHEE TREBEETE, TEAMNMERR
T2 E3RAETH -7, FHEO GH X
EIMEFC L - T2 TH HO0, g, Fik,
Figtr, BEEREDECL - TREDEE L
bhie, EEBEOWCHREERT, HERRWET
L, TEZERRoNF GHERSES® L V&
HABETHEHEORS D, SEORx OBE
TREZEIRDOLIT, ZhdHROFHEDOER
a3 EBibni,

mMEDE T L b GH 2A5W & h, o
FREHECGHRMETT A2 23250 T
WEH, EEE~NORFEAHWORKRE, BB THE
AR T L, shidE s LCmEo R,
RIK T D glucoreceptor 2\ M& X h, v =+ &
2 v DG WEML GRF ZWE T &t X »C

—945 —



20

GH bWl Sh A ERPEE 2 BR LD, &
RBRE>y Mok b, MEOREL I VBB ED
ZHTENTE T Vv EAHTERR L,
NHBROBEOHECHRTHS LBbhi,

GRF ZEE TEMACIEHAL, RN GHS
WERTZERELMCERT WS, ZhETEH
bh T ARRRIL, WTFhd B BKTHY
T HRHABRTHD, 2hbieX - T GH S
BEAET & 2 S IERI O Ic b, GRF 3BT
RIGT5H2% <, TERETHEZORE
BiLURERCOZEICENT A, TERAR
NAFE~D GRF REE DL, Pharmacia 550
F oy P TCRAEDCRIG % — v ERB L TEK
Mo f¢ % Nichols # » b CIHE(EIKCTH & 2
RBEISOR RS LN AN D - 7o, HRTEM:
DEFITIRIEFRISERTHINEL, v PiICX
AEERLEIALREI K., FRERERNE
F oy ML D TEEEDNAED GRF k4T 5H
v, SR T, TEAEINC605 LIRS ),
THEREDORIGHEPBEL TW5 2 LR THED
Behi,

GH HEEFEEB~EAT 0T, FF
RETY = N AP VOERENL, BHREABICIE
ALTHEEXRETS, v=r 220 viiGHOS
WREER BT % & STV 5D, BEN TR
VHIERE R &, GHERBELY =22 vD
BB OMEE L /e » 7, T, GH © 535
MEiR, = b Lv X, MEOHELZITT5END
<7<, GRF, v=t2&25v, KXo hbH
KTE+r v oBicBEE T 58« D~
F OB THEFH LT, EREALTLD
1 HAWETRE LV ERFRRATRRWE
Bbhi, $hliky <> 22 v CEEW, GH
GWDED, RELEBMOFELYZITHZ LK
WeEkhs,

F & ®

EBHEFOERE, W+ v+ & VEBEBROHE
DFEETC, BEERC ST ARRELOMBEL X
<, AFE»SBEALBETEETHD EBbni. B
REHOER, Wiy b & LEBEC S TEES
ETVEEBRERTE, TERAEDATFEOEIER

WEETH -, GRFRBIE 25X 51, €%
T4 LR RD T - TESIFZ, BBh A
MR G RBD IR D - 1o 2 &, (KEEE
ATORGEE-ZTDERBZENTESRLE,
BWEEETHO GH 7 WE L5 5 2 THMK
BEETH S EBbR,

FEr#bbwdHicb, Nichols #» 1, Pharmacia
F oy b REMELTT S o 360 ICL #, » 4 7 FHE
RN L E T

X |

1) Wide, L., Bennich, H. and Johamson, S.G.:
Diagnosis of allergy by an in vitro test for
allergen antibodies.Lancet 2 1105 (1967)

2) Miles, L.E.M. and Hales, C.N.:Immuno-
radiometric assay of human growth hormone.
Lancet 2 492 (1968)

3) Sandra, L.B. and Fred, 1.C. : Use of a two-site
immunoradiometric assay for growth hormone
(GH) in identifying children with GH-depen-
dent growth failure. J] Clin Endocrinol Metab
57(5) 1031 (1983)

4) Miles, L.E.M. and Hales,C.N. : Labelled
antibodies and immunological assay systems.
Nature 219 186 (1968)

5) Hales, C.N. and Woodhead, J.S.:Labelled
antibodies and their use in the immuno-
radiometric assay. Method in Enzymology 70
334 (1980)

6) A - :e bR & 2+ ® v D Radio-
immuno assay kit o X 5HIE, S E v EE
26(10) 1059 (1978)

7) 8REF BB - : Phadebas hGH PRIST kit & v~
% e bR AL E VEIE O FRRN T b ONCER IR
B, s xR 26(8) 795 (1978)

8) A = fth: B L 5 HGH-RIA kit (S-
8540) O B HIKE, &~ ® v L 2606)
623 (1978)

9) EBEET - EEE GH flE#E: IRMA) & %D
REARERIC oW, BRSWEEE 62(4) 316

(1986)

100 =EFmEFE- - . 5%E hGH #iEs: ARMA) o

BRARBIGH BN S WS 6204) 316
(1986>

11) Greenwood, F.C., Hunter, W.M. and Marrian,
V.J.: Growth hormone levels in children and
adolescents. Br Med J 1 25 (1964)

12) sEEFOK -t : N WEEEIRE, TEMATIIEREE.
7 VO REATRE. BAEEK 37 2473 (1979

13) MIEE S FEMAA T v OWBEIC IS5 ik
AT FFORE, ke v L 31(4) 265

(1983)

— 946 —



