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Radioimmunoassay (RIA) DBi%LIE104ED
R EARKE R v =~ (human growth hor-
mone : HGH) fEJIE D 7= 12§ 4« D RIA DA
NLEIN, HOFHAVWLRTE P, BE
BubhTuwb3XTo RIA (X incubation 77
BhifkiESTE AL =~ (bound | B) L EEER
Frey (free! F) Lx0BETHDENDD,
O HWDIDIT 2HEE, 77 < P BEXRKH
B, B, TEA LI VRREZOME L DR
ErRAVLR TV,

EAH#E: RIA 13 Catt H¥i2 X h HGH O#IE
ELTEMCHE I NI, KEE WS BHERTF
BDOHZLTBEFDOLEENFIREIRF R I HiETH
b, ZOEMD RN E v O MAFEREOREIEH
IhT\WBY 7,

AL, FTHEY L - plastic H microtiter
tray &\ 5 EAHE: RIA 2 —Fe0 2 L1, ImiE
HGHO@BHEEEEDOHABCET IO THS.
Eic, #EKD RIA TR HGH {ED A DRIE
TIIEHE & TERABEBETESRS L ¥XKALE
TN EIRTERY O, Akx A vh X AR
HGH fERIE D 2 h b T DEFIDFTHETH » 7o
DT, FEOCHEKICAC I 28R b e G+

* EILAFELREZAR (EE KB B
Zff 501 H8H
BIRIEERSE « EILTHEEREET 2-5-1 (F700)
A LR BRI AR IR BT S =R
NI A HE

RIA X —fgic, HmMEXHFRTITHIEL,
BEFTREIERIIR DL DD, BETHHIR
BX e lieh, WEDKREXDTHZ LT
LWL WSHE S, EHEDITIEE, B
Fo4 8D 12 & L T plastic £ microtiter
tray # f \» 5 HGH [E[# RIA % 45 L7219
2, AHRETIRIVUEREDO LA X B & L
T, RIA O—BHIHETHE - T, HlFEL X
TIERBE % THRL - EMHE RIA O JIER%
FEL T
VR ~

1) plastic & disposable microtiter tray

AR 0.2ml O cup 96/ % F T % Kk E Linbro
#H 5D microtiter tray (S-MRC 96) #70% =< %
7 = VZHII0G R Lictk, ABEL CEME LT
AL

2) #i HGH #i&

it HGH RRMFE L £ 4 + K » + RI PF5EAT &
DREEEZT I ORFEHR LI, S oRmiEiTe
CHRE LIc@E ORI RIAY 9% 2 Hiffik RI-
AT 2 FEFR TRV BRE 2, AR
TRAEMFEFT L7 I v &EF 7\ 0.05M phos-
phate buffer (pH7.5) ic & » 8 HfSTHFHRL TH
[PAY 8

3) 'I-HGH

£4FHy b RIBFRFTEO 1] © »I-HGH
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(specific activity 109 mCi/mg) »{#HH L 7-.

Table 1 Effect of scratching the surface of the
antibody-coated microtiter tray on bound
radioactivity.

B cpm
(No.) (Mean+SE)

(4) 1221.8+19.9
(4) 1216.3% 8.5
1305.8+15. 5

untreated
scratched by the pipet tip
scratched by the injection needle (4)

Table 2 Estimate of standard deviation(s) from
determination of duplicate pairs in various
concentration range of plasma HGH, and
the fiducial limits for each range.

HGH Fiducial
concentration dlx\xlol‘icg{e limits
range gairs s (P=0. 05)
(pg/ml) (pg/mD)
0— 99 25 20.1 Mean+ 28.4
100— 499 59 71.4 Mean=+ 99.9
500— 999 60 94. 4 Maen—+132. 1
1000—4999 173 160. 0 Mean+221. 7
4) E# HGH

HGH (NIH-GH-HS 1147) #95% B If1i5c T
FRL TEHEHREROT A e,

5 BRIEAHZE

Microtiter tray @4 cup (%5 (0.2ml) D&
Ry % AN ER (18°C) T24~48K5fH] coating
T5. i RGIBRELE, ERBKT2EE
%%, 7o¥s coating WA L TEUX L 7= F T
MEFRP &S 2ENIEHFERAETH H¥.
ws, 0.1ml ofE#E HGH ¥% ¥ 7213 miEw v 7
Ak 0.1ml ® *I-HGH (10* cpm/0. 1ml) # %
cuplZ Ah, ZiR T48M5[E incubate 3 %. incuba-
tion X T % cup DB XIS T, ZRIEK T2 BIgHE
Licts, #cuph -~ I THIDBEL, well Bl v
v & ~—Tcup & LHSHRERZIET 5. dlliE%
coating L T\ >7¢\~ cup ~ "PI-HGH D IR
B IR BE D35 0. 5% 1T E e hs
ST

ok, TXTOHEEL duplicate TFF 5 7z

12%4 % (1975)

B [ 1251-HGH
cpm| 80 pg ’\.\\
30001
40 pg '\o
2000
8 pg
F
.
1000
.
16 pg
08 pg —

250 500 1000 2500 5000 10000

HGH pg/ml

Fig. 1 Effect of added doses of **I-HGH on the
standard curve.

50 100

6) ¥ HGH {EDEaRayI&ET

#iE HGH B4 R D % fcdic, EHBET234,
EFRZF2BAB IO TRAEBERKTIERESE214%Y
FTRTER 1M A X TR 9 BRI L 7.
7o, 50g 7 VRO AN (50g GTT)
Y IEFBFI3AE L OEE T F13B IO\ THifT
L, &N Em L T HGH 2 % L7

B R

1) HGH Z#ETEBZEORIL

FTEMN S H T, $1HGH i D coating
el 24, 48, 72, 96RENCOWT B %ILHfE & &
LITh T T O LERERTEDODKENRL, coat-
ing (X 24~48Ff T+4 TH » fz. coating I iz
FUMIE DHER I HEHIL LT, BB~ 27 rER
v PDF 9 T HBHITEHE T2EXF R
scratch L TE BA Y vV MEIARETH -7 (Table
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1). B%!¥ incubate B:fE] & $H1 |
AT5h, 48FfEAEz 5 LDk
AEBRE Lo o, 48RO
incubate Bl &£k L7z, HINT %
WI-HGH D iIiC X % RO %
fb#% Fig. 1103, #io 8 pg/ml
EE O 2 JukEO TR kit T
THRELIZFRLTHD, Z0&E
RSB YV FDEENKEL,
POEBEE ¥ CHIEN TR TH -
y e

logit-log paper FIZi0 L 7-iE#EHh
# D — @l % Fig. 210 /R 3 A% 256~
2000 pg/ml ORI THEMBE R 2R b
hic, Fi, £HESATOTHAEL
TR AR O B D, 0 & 25 pg/
ml L DI 5% T oEBEETER
E0B Y, HOBIEE L 25 pg/ml
THbHI EDVFEID LRI,

17 Bk DMEE S v T ' K 2
duplicate CTHIZEL, Brown b D Jj
EHRE o TAAIEEDFHE A 1T\,
FREIWT R HEEHERE L EEBEA
% Table 2 1Z/R3. Z DR, miE
v 7 A DPEME & D RDIE DB
HE1328. 4 pg/ml T, ik fEH#Ed
LD RDOIBEDRME L RIF-K
< %. & bIZ maximum percentage

error+50% % RiA {1y CEAMETO

NBE v v 5B R E BE DB 76 & £ DFEIRICH 361
97r
96
95
w 9
80
70F
m 3
g =|
~ 4
m|af 30}
20¢
g 1
5t
[‘ -
3 3
2}
1 A A A A A A A A A —r
10 % S0 10 250 500 1000 2500 5000 10000 20000
HGH pg/ml
Fig. 2 Standard curve constracted by plotting on the logit-log
paper.
B I- range of duplicates
°ls
30r
251 I
I I .
I r 1 I I 1
20
15 1
0 2 4 6 8

HABHEEL 56,8 pg/ml TH 5.
TEABEEE K TE B & MIE % a0l
E#HAT — 1 Mg iEdE HGH % ik
U TRIE L 78 o ENE 383, 2
~114.5%TH - 1.

EHAT — Mg X O T EEBEE TIE—F
D[F]— assay BT HEHHREL T Zh8.3%,
12.3%Th Y, Bich assay [R5 BRI

Thxhls. 1%, 23.6%TH -1z,

¥7- ACTH 250 ng/ml, TSH 250 zU/ml, LH,

g/dl

Fig. 3 Effect of the concentration of protein in samples on
bound radioactivity.

protein

BirHbhish T,

BAFOEAREOREMEIC I JIFTHEY L
feny, Yl bbb AEFROoBHEOMBEEREBE D
HECIAEBECAKEREE N A DRI 5 e
(Fig. 3).

FSH £ ~ 250 mU/ml & CHNL T JEHEIE
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12% 4 5 (1975)

Table 3 Basal plasma HGH levels after an overnight fasting in normal subjects and in patients with
hypopituitarism; comparison between basal plasma HGH levels obtained with this solid-phase
method’ and that obtained with the double-antibody method in analysis of the same plasma

samples.

basal plasma HGH (pg/ml)

normal males

normal females

hypopituitary patients

double antibody solid phase double antibody solid phase double antibody solid phase
method method method method method method
1, 200 1,400 5,000 2, 660 800 960
2,500 1, 295 2,700 1,425 1,400 810
800 2, 860 6, 500 6,110 2,600 635
3,600 4,250 2,100 3,545 1,100 435
900 790 2,200 2, 550 1, 200 178
4,800 6, 550 5, 900 4,785 1,200 480
900 1, 000 3,000 2, 380 1,700 230
1, 000 1,120 1,700 1,075 1,200 160
900 1,730 4,500 3,900 1,800 710
1, 000 960 2,300 2,660 2,300 134
1, 000 1, 300 1, 800 1,615 1,100 650
1, 000 1, 030 5, 300 3,100 1,100 960
1, 000 2,070 2, 800 2,080 1, 800 590
800 1, 305 1, 500 700 1,100 768
3,200 2,920 2,700 1,800 2,000 381
2,100 1,970 1,000 1,120 1, 300 280
8, 000 5, 750 1, 700 2, 350 800 270
2,000 1,625 5, 600 2,755 1,200 170
2, 500 2, 500 4,900 2,510 1,700 725
1, 600 1,900 1, 800 1,862 1, 000 431
1,220 1,000 3,800 3,100 600 97
1,900 830 5,700 3,060
2,900 2,145 1,400 2,400
Mean 2, 036 2,100 3,300 2, 589 1,376 484
SD 1,643 1,491 1,690 1,189 498 282
NS — 1 l— NS ——1 ——P<0. 001 —!

2) HGH BWExEEZOBKIEH

E#B T34, EHTT234, TERAEMEERT
FE1ADEPEMIE v Tk, KELBED 2
ik (£4 3£y + RIFFFEFTEOHER O kit 2 H
W) & TRIE LS R O Ll A Table 3 TH %.
EERL LT, KL 2 A% L X 5HIEE
OB FEIIAEDDORT, —J, 2160 T
BEAEE TREBZ T RS\ TLAER X AHIEBEI

2B I HWEMBCRE L THEEI (<
0.001) {& <, Mean 484+282 (SD) pg/ml T »
1o, TEABEREE TEESE DX GH fED Mean
+2SD % 1.047 pg/ml T, E#HAL6HIH = OfE
UTHES RS Db Th6 flicdEd, K
HEEr A ATRREY T &b, K#
ZERER DR D L T T RABER TIEREEZE D A 7
V==V IR TH B LAVRE T,

Presented by Medical*Online



AR A% G B EE L OBR & £ DERIRIEH

Wiz 50g GTT Bz & o F cimiE HGH
PEIE RS DT Lz, 7 PV A
T %t Ui HGH {&»° subnanogram 1 &
TR hicok, EFEBFI30IF 16 L IEE
ZFFIF 2B EEH3IADOHTH Y (Fig
4), TOZLIXEBATIEZ Folld AL
ThImiE HGH X2z Mgl Tl £
WZ EER/RL TV,

£ =

Bl#E % CIA { fEH &1 T & 7 radioimmuno-
assay (RIA), Z L 2HMEETIE®H AR
B HGH fEA R fIEREELL T2 D, BB\
LT RAREETERSE MEOWE[EL 7 » <

PESKEIEC X AHEMEL D B EIE LR
B2 LT, HEEE HGH EDRIED A TIEHA
& TEABRETERS L2 X FT 50T
DB ED) DERDEHTH -1 10,

Lz AT, FEEE RIA (3&% HGH RIEd: &
LT Catt b L b @HES D, B F Do
BEDKIEE WO FH e FR TR TH H L\ O Fl
Aipyb, human placental lactogen®, luteinizing
hormone®, insulin® 33 X 0¥ prolactin” o il & i
LICAIR TV, EfEE LTIBRRY, M
PR 1, REREY O 7 i EnAGHh T e
73, disposable microtiter tray % g\ %% 19,1010
LIDEFENMEETHY, TRBEHAL T 7AF
v 7 RERD 1/10 LUF T L.

E#H#: RIA ORERE L LT, Catt H° 12#EtH
FER eI Z T a0 s, AR E A RIA
Ti g HGH ORVREE% 0.4ng/ml L L, L&
LiE 0. 1ng/ml ¥ CRETE L LHELTED,
fEkD RIA OHE® L BRETH S, Zhi,
damaged hormone 23\[EAH#E: RIA JlE R BE 5
Lign®® k&, fifk & U CE O R E A
LicHifiE & R T 5 72012, HURFIBRIGH 2
WRIEDR LN TITHONH D THET HHEE
DYied, Liehis TREMMLO RIA X ) &<
AT H B D EEZ BN S,

##% 512 HGHDORIA OB « F 43 ik o —

HGH x10® pg/ml

~
T

363
.41 s
normal males e_"'L\ normal females 1‘"
(N=13) (N=13)
- 7_
6-
! Est
o
Q
o 4
=)
=
T3
©
Tl
1+
OL
S .
0 30 60 9 120 min. 0 30 60 9 120min.

Fig. 4 Plasma HGH concentrations during a standard

oral glucose tolerance test (50gm) in normal
subjects.

“2 & L T plastic % disposable microtiter tray %
AUV BEMEE RIA 23T HELEY 0, &K
BECRTUL, EDOFEOHTENT LK,
RIA o—fh7ctt & », Fiebb, B UK
TIRHEEEMEL b o TEATAHER
e lieh, BEHEOAR - T RZRIT I
h, MEREILATHECOSHEXFIALT,
P L DEE L OREC K THA LICRE
DI LI A FICHFRL UERRET 5 OHERE %
BDHT ETHI Lic, ZO%E, WIER s
UKL e B, FHE D OXRRE HGH (B4 JiE
T, L5 BT L 5 TULM L OTREA LIS,
2 PURERT R\ T A PR R 2 T SRR
BDOAR— 7R EZBTTH LIXFRETH B DS,
2 PiEEDOBE AL, tracer damage HIZERITK
<535 0T, LTFLLMERELEL
ERIRD LR TER. AEOFEEMR LD
BABHRE X 25 pg/ml TH Y, MIFREDEH
13.56.8pg/ml L THLDTERETH 7T, 2D
IO e EEEY B OWE L D B o hick P HHRE
LIMEERIE X D B b ek BERE L CERD
» %5 = £33 Tz Hunter and Greenwood!® 12 X
D|EINTWEH, LOFERTLT LWL
TTgu.

AyEw B UE, Table 3 IRl X 5 1CATH
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KB E1Thin{ & bEME HGH EQORIED AL TIE
HELTRERBETERZOENDOAZ ) —=
VIR TH T, LbENIDHZ LT, T
TEABEEE T REAE O HGH Xk L T0 T
75 <, 4844282 pg/ml L\ 5 B ELA S S HGH
A X hic. Bof® HGH radioreceptor assay
(RRA) ofEHIC X b i T RRA L RIAW X
5> THEbh s HGHECRED L OIS T &1k
EINRTEHP, SEKE I o HGH L&
BEEMITET AL 0D, EWiEtEE b it TTEE
HLEZORBD, TOFEMCTOWTILSEKREN
INBEREFELEEZ OIS,

—75, 7 ¥ o¥ETIEE o HGH fE% #H3
BT ENHMBRTVA™ 2 A, Edld X 5 T4
ko RIA ORREDO L, EORET % THH
INBEDMITPTH 57z EFEALENT 50g
7 FosEamERom HGH 8% A% A Tl
FELTh, KEOH T TEABEBETESRS
DF:HE HGH 5D Mean—+2SD LA F & TIL{ETF
7, SMEIEHAD HGH % {E TR LD
5bDD, TOREELE S TEAEBEETESR
ZOXEMHGHEL Y K THAHZ ExWHLMTL
Te.

¥ & H

¥itk% coating L 7: plastic #! disposable micro-
titer tray % i\ % [E#i#: radioimmunoassay % It
LT, r—Fvicfi\~5 % HGH @i EE ik
wRIFL, AREEE BV TLEHZ2IER 1 B
BAEOHIEC X, TEAEEETERERED
A7 Y —=V DA THE T LRRLI

FRIBEIFVBEIEABEEZ RS Y v RV v 4
(BHEB) TxVTRELE.

(8 : 3l HGH FRMFE QR A ZIT I &4 7R »
b RIBFRPTCR#L £7.)
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Summary

Routine Ultramicro-Measurement of Human Growth
Hormone in Plasma by Solid-Phase Radioimmunoassay
and its Clinical Application

Norio OGAWA, Jiro TAKAHARA and Tadashi OFU]JI

Third Department of Internal Medicine, Okayama

University Medical School, Okayama

The development and application of the
method for the
human growth hormone (HGH) in plasma based

ultramicro-measurement of

on the solid-phase radioimmunoassay (RIA) by
using antibody-coated disposable microtiter trays
was reported. By further reduction in the
amount of antibody with corresponding increase
in the period of incubation, greater sensitivity
has been achieved. ‘This method’ has adequate
sensitivity and precision for routine ultramicro-
measurements of plasma HGH concentration,
and is relatively simple to perform. The lower
limit of sensitivity for purified HGH was 25pg
/ml (P<0. 05).
ment of HGH in plasma has been -calculated,

The precision of the measure-

and the quantitative sensitivity of the method
derived from the results given by its routine
use was 56.8pg/ml (P<0. 05).

There was no statistical significance between

the besal HGH level obtained from this method
and that from double-antibody RIA in normal
subjects. On the other hand, the mean basal
plasma HGH level after an overnight fasting
in 21 hypopituitary patients was 484pg/ml
(42825 1 SD) by this method, and this was
significantly lower (P<0.001) than 1376 pg/ml
(4-498; 1 SD) by double-antibody RIA. These
data show that determination of basal plasma
HGH levels by this method is of much value
in the diagnosis of hypopituitarism.

Plasma HGH concentrations were determined
by this method during standard oral 50g glucose
tolerance tests in normal subjects, and there
was a distinct decline but not reaching the sub-
nanogram range. Thus high concentrations of
blood glucose could not suppress completely
HGH secretion in normal subjects.
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