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Studies on the Radioimmunoassay of Human Growth Hormone

1. Evaluation of the method of determination

Young Woo Lee, M.D., Hong Kyu Lee, M.D., Chang-Seon Koh, M.D. and Munho Lee, M.D.

Department of Internal Medicine, College of Medicine, Secul National University

Seoul, Korea

Utilizing the commercial radioimmunoassay kit, the author assayed HGH and evaluated the problems

of the method. The method had the sensitivity of 0. 5 mug/ml degree and could determine the plasma

HGH concentration directly without the help of plasma extraction. Also it was specific for the HGH,

when tested by a dilution method using test utilizing the plasma of the acromegalic patient.

The author also obtained the 1% labelled HGH of specific activity of 156. 3 #Ci/ug, performing the

chloramine-T method.
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32 HAREEELEL Berson 3 YalowDe] {3}
4] insulinol] & FHRHR Pk AY 2ZE gl 2R
HE=e] FaP, ik BAGAE insuling o B
45 =g ool AP g WAl REEFE
(human growth hormone, HGH)®] W&t RIEHIFEELS
196247 Utiger 5%, Hunter 57 % Hartog 58] 2]
st BAEES 7] tAfESrG o, o HIRE ¥4 paper
electrophoresis {7 = T EPIEEES Y A 35 Solid
phaseEPell o] 27 7A chdfAa gk, TR M
BRENELS —fEY] 5 #HT ik (saturation analysis)
ole, faHE RfItHE EHR T3 HERTE
o] Rkl A= fikke] el BAMOER (EB
e AL FIRT Aos, 2 FEd 3t & Bl

AR &A= 8 QW
g RETES ST E] 21,5009 w2y AEd] &

WA 24, HEK $7 o Bl Hii8S AEE 2nH
A, 2 HFRA TES tyrosine & A I gl AP
HEIRERES R EZimiting step) 0= Ef#s] I
I HSHHREY ERE vad 4

olgi gk REETEY HMARERE A D o
AR RERA AV 2 B2 fEfel A9 %3. e
ek 2R HREEE AT Q4] ZelAL
2 oohJzl, ol WIREYSL FIRe] 1EES X “.111, Bﬁ
BTRY HERENES EMIEAXE-EAE 2 BT
MESWELIE FRES) 2l Fagst Hiken 7tx A
2k S ge.

g KR HESE T JE REEEY radicimmuno-
assay kit & {Ffste] HRERY HiEL EESHIZ
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553 BHBRRRES RAESIACR ¢ 4 dt REE
29 BHEREERE i 244 e 449
716l st et

I. 5% & &8

1 Fk

A, BB FR

REETES] REL Utiger 39¢] o] 8§31 “HEyifiE
€ FEASLE Y. ZENSERS HHBREREEY vA
= Al A, g2 HEE FEsd ERIE2g &
AES BEHAL S e vd4 o] EFAA RolH,
insulin ol A o] &5 At A—3 Aojvh X ER
A A% 2 BA Dainabot fitell 4] #E4% REEEY
radicimmunoassay kit £ ¢l-23}9 3, o &R FE
E ools} 2w,

& 0. 1M borate buffer, pH 8,6 (with 0,5%

bovine serum albumin) 0.4 ml
@ HGH standard hormone*

€0. 78~80 mpug/mD) 0.1ml
@ I.HGH (==10, 000 cpm) 0. 1ml
@ Anti-HGH guinea-pig serum

{1 st antibody) 0.1ml!

* Wilhelmi Lot NIH-GH-HS 1147

B Ausel Y2 £CAA 7247 H3 ADF
O Antiguinea-pig 7 globulin rabbit serum

(2 nd antibody) 0. 1ml
® normal guinea-pig serum 0.1ml

% Bel TA 2447 EAA vhE, RS Well
type scintillation counter o} 41 F#is}z, 3,000rpm 2.
2 30% dAsk LERE e g% 2 AAEE 5
Bstel WHEPS com: # com & FHESY

AN A LB cpm: $8 cpm-& # BLHGH %
oi 4] IL.HGH7l % 18t #65 v &k, F
fEE RS I (bound form %)%F wdle, o] jeod
Bl FEEERY B A4 EEMES FR

vk o)w REES BT A FAHeR gt A

B. miss REETEY EE
i REERY e
A7l A8 E ded g T sd3eld Qe miEd
k2A EASEE o] REv AM3T F —16°Coil 4
s on, o BES Bk AR5 HiEs

7AR @Rl A=A ¢Al st ek

B A

HES] EERe BEMRS] MRSt 2 Bike B—
o, o BEEE dA REE 0 Iimlded RIE
Aglel olal ERge] (R HMEMRE o] &3, R
¥ 48 H(bound form %)d] W§ HEEEY
¢ Ay

C RETES HIES
KEEEY 3B Greenwood 512 chloramine-T
Fikg 9HAR A,

Z Na®[20mCi%E 5pul == 2 LT SAE
o, WgErldl ¥, 0.4M pbosphate buffer pH 7.5
25p1 2 HGH 2.5pg/5p1 % 42 ¥, A4dH 08
o]5l chloramine-T (25mg/10mD) 1021 5 Yo} ©F 30
£7)F v-$A171 ¥ #lE wk-E Na-metabisulfite (25 mg/
10mD) 25 pl & o] 43E A AAA

g o] wk-E-S KHIA 71 7] $18 Sephadex column

2 Sephadex G-75 lgm-§& 0.01 M phosphate-0, (5 M
saline buffer, pH 7. 8¢l 2441zt Sro] ol o] 27 T
&, 10 ml-&34] serologic pipette & A E}A RLE colu-
mno] $ol4 wEZ, 20mg/lmle bovine serum
albumin (B.S.A)% %3147 Sephadex 2} columng
bovine serum albumin ©. & F3AA4 F9 o] A
vlEo] & columnd] Fifnd HIEHE FA °ﬁ54"3\l' +
A 3EE 0.5ml4 ‘VH‘”°1 ghol 7 Al gakg scintilla-
tion counter o] A —%EE Aol Fi AEdH] F 1
g w2 S#E 24 dddeh o] & FEL paper

chromatography (0. 0IM nhosphate-0. 05M saline buffer

st pegh sampie
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Fig. 1. The mobility of radioactivity on paper chro-
matography with 1st and 2nd peak samples (of
Sephadex G~75 column eluate),
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PH 7.8)% A9% F A48% 4AF 22 obg, 0.5

cm A 7"3]— Well type sintillation counter oi} 4} A &, =
Aste] B— peak 7 Vel A& Fal O]'ﬁ oHE L.

B —peak & Ve BRI Lol o 935
IBL.HGH & clg {ER7A —16°Cel f%ﬁ ofx,
B¥ & v}A] Sephadex column o] E3h4# He8 =
BIE AAAALH, Fal F 1 peakd] 3 0.5mlE
fEfAste] o] peak o] #fe] vebd F gt ks
WLHGH 9 BAL =385% 34y,

D. RABAGEEE M) K3 mERk

o] AEETEY BIFHELORE QoA ik HEETE

fES) ANES 25 ek, miF REEE 5=
b mowizh WA E BRML R WRE KMEAE
B nRs sty 44 Sk Aok
ol dEELR dolal a7k Bl i RESE &
g Ressta e Dlﬁ—‘i Soll &3 kel ¢k
W, MEBED BiEe o MERER #ed BERg

U HEE Dok ] W Toleh 0%71011 AgE M
& ol w3s Pk SOE®Y AL Agsel Fa

I
#5112, 114, 1:89 & 1m}‘§<>;@uﬂ:o}M o

[
2t
X

A T A R HEEA BREELe EE Na-
tional Institute for Biologic Standards, Miil Hill, Lon-
don ¢} A #| %% Wilhelmi Lot. NIH-GH-HS 1147¢]1¢]
L=, BEd AR MEREETES 2E National
Institute of Arthritis and Metabolic Diseases o} A =] %
uk2. Withelmi Lot. NIH-GH-HS 13940} ¢l =},

el REEEY @@ AE3 Na 1% #E Ra-
diochemical Center, Amersham o] 4| FF-5 U A 7} =

TR 952 carrier 7} ¢l 3= Al o] glE}.

B EEEe vl gk S, guinea-pig 7 globulin ]
I5LHGH 3= A# Dainabot jite] 4| F&
= kit e] A& o] Eetd o, T8 WIHGH 9 ik

tell wlhel 80~120 xCi/ pg ol glvh,

& &£

Diainabot ite] W ET 29 radicimmunoassar kit &
[»)

ﬁ*o}% “4—: EEF4LY

Shie @ o2¢k ek =g
Fod EITESE B TrRCHE
#MY e(bound form %)¢]

Bl 2 dheht Qi abst g, o] BRI mE

A
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Table 1. The percentages of bound form for the stan-
dard curve preparation in duplicated samples

Bound form %

Amount of i
standard HGH ; A % R
80 mug/ml 5 4.05 ; 1. 46
40 n ‘ 6.37 4.48
20 7 : 8.70 ] 9.16
i i
10 7 ; 18.06 | 16. 84
5 7 31.83 ; 30. 7€
2.5 n 36.07 | 39.98
L25 7 . 43.48 11 45,39
0.65 7 o 48T 47.67
0.23 7 . 5L36 |  50.41
Blank 7 | sL2l | 50.47
Mean of error: 4. 4%, S.D.: 2.9%
B%;
50 k\
RN
40 \-\
\
£ \
20 \
L
"z \\\
e ) ~\"%
- 23 5 [Xe) 20 0 B0
HGH  myug /ol

Fig. 2. A standard curve for HGH radicimmunoassay..

(sensitivity)i= ¢F 0, 5mug/ml A Folgl od, PEEA-
o]9] oaE F 1|4 B ups} gre] 4.4%2 9% EA
BE 8354 1058 24 A9k

B. @i EREES HE

) A 8 il pftﬂ% A4 FARLE Fhe
pEstd oA, QR F53T 208 FEAA 2 B
#9546, 4%0] 9 3, #4859 10% ool =3t
Hel gdgleb o 23k AsE BE 2235 =
S55 B A4S Veb g o)Al B fEREE

o) = 3}l ek,
C. RREE VI &%

Chloramine-T jEo} wel A3 g #, Sephadex G-75
column o o33t} Q.2 T4 WP S R
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"Table 2, The percentages of bound form for the plasma
HGH determination in several duplicated

samples
Sample Bound form % \ Sample Bound form %
No. A i B l No. A ‘l B
1| 265 | 215 1| 39.9 | 30.1
2 28.7 | 26.4 12 43.1 i 41. 2
3 1 297 | 219 13 | 45,4 | 46.0
4 21.4 29. 1 14 42.1 44.0
5 3L0 26.3 15 48.0 43.0
6 38.0 35.9 16 38.7 38.9
7 43.0 42,3 | 17 42.2 40.1
8 32.6 39.5 18 44. 8 41.8
9 26.5 24.5 19 43.3 42,3
10 32.0 3L1 20 48. 4 46. 1
Error= ﬁe—alj % 100
Mean of error: 9.5% - S.D.: 6.42%

3014 2x Ast ek o] 28] peak s, % 1 peak
4] HeHee B 1A 2% whsl 7o) paper chromato-
graphy & A8 Azt BBAA BHA ‘ML,
4 2 peak ¢ 1AL buffer & wel A9 FLE ©]
Zagth. RETEL A=A Axlo Al T2
B7 TP o)HT AFE § 1 peak ol BFEA WK
Fxe], & 2 peakol FE@RAA ¢ Azt 2
15 7} eldg el Ede

cpm
180,000
60,000
-40,000

-20,000

25 50 75 10.0 2.5 150
cumulated vol. of eiuate (mih
Fig. 3. The elution pattern of radioactivity on Sephadex
G-75 column chromatography after %I label
ting to HGH (Chloramine-T method).

B 30 A 2E uigl 2ol AAE he H 1 peak A
< BesthEst B 2 peak A9 g K oF 4119l

o, oA nA AR Yex & 1B 75%0)

Aol WEETEA ZAHL g5 ¢ 5 297
Aztg SLHGH ¢) Hpgttee 1972 1R 44 7

% bt 23k

O A3 Na 1 £ :2mCi

O u2-¢ A7) F Sephadex columnel] 7 F vk
7ol 32 Na 1518 £ :0.33 mCi

O A23 HGH S £ :2 5.8

O 23 Sephadex columndl| == HGH & £ .
column 2 2 S} 7t HGH & 20%'®

O 4 1 peakd] &5l %19 & 0 25mCi
Sephadex column .2 &2 # Na [7} FAA=

&3t REEEY 275 A—svtx A4t Hfst

BEE A AE,

e geE= 0. zslné,(;i ==156. 3 uCi/ug o}
2.5 pg X = x0.8
2.0
ek

oldl Aj 28 Al&L scintillation counter o] 4] Q3 &
Aol HelAA & Folld FAslu, 3F W49
Aol A 2 BSRE(mCDE 5439+

o] Alztsgl W.I.HGH & 138 % 258 #¢l] ©14] Sepha-
dex G-75 column o] A AANNA BQ& A, H425
ol A BE uiel 7ol 28 ol & HEMAIEES] °F 1/8¢]
EEIK S peak o Vielyton], 1B #dlE A 74
gulgt Aoldrh ol 2 Hel Hifs = HEEEY radi-
oimmunoassay kit= LBLIAC EESE Ao 24 A

cpm

700,000
600,000
500,000
400,000
300,003
200,600 \

100,000

P b S0
2.5 5.0 .5 10.0 128 130

cumulated vol, ot eluate {ml)
Fig. 4. The elution pattern of radioactivity on Sepha-
dex G-75 column (1 week after the prepara-
tion of WL.HGH),
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com
10,000

4,000 / §

[
2,000 / \

\‘M-' /" \'\‘ .

25 5.0 7.5 10.0 2.5 150

cumuiated wvol. of eluate (mi)

Fig. 5. Tte elution pattern of radioactivity on Sepha-
dex G-75 column (2 weeks after the prepara-
tion of BI.HGH).

o
offi
o

A Ak

D. RiRAEXE BEmIfS HBAE
o2 GAAR, 1 o49 e A48T AL oA
Sephadex column o] 4] ¥5Bigt PLHGH & A48-3%= 7
[ 6ol A Roliz st ol FERN o} ME(BEA ]

ol & ERLY MRS Ve on, olRe EES A
ST RETEY MESikel AM4del 98¢ F9s

30

201

(o} T -_—

i 2 4 8 (reciprocat of “dilution;

Fig. 6. The straightline relationship between reciprocal
of dilution and the plasma HGH concentration
in a acromegaly patient.

V. % &

REE-EHCHY BHBERTEE dad AL

& HEge] Lls i = #Rslel o, sba wel
Ags = AL TEHEEESY, electrophoresis #:71 g
Solid-phase % WEole], 5% F2 A2 B FI
et REEEY MEe o A" Axse, BiF
By ek BRI £ 2 Greenspan 59 rat-
tibia 9] FE-L I35+ bioassay'® 7} AFg5o] $Fo.
v, Azke] who] A&Rsa, 2 Asbe AWAe]
5 BREho] kvl o=l ¥ bioassay & BRELE 43}
7 #lgled woshd Jiike] HEEREAE 4434
hemagglutination inhibitionl® 5-&] JFiko] BAZEE gl
o] BECE i, s ohE HEEC 93 3k
PRI %ol £AI7F =Hgivk & Morris $1P&
micro-ouchterlony 5% FiMst] Mt RHEETES vl
B4 GA wohd 4 ek wx siglest, vkl
REE A3 AnsiA AIER + dv BHRERNEE
o) gRow Zdlt 2 FiASA g3 g

BATRENE RS FUR—HBMESY RES R A
olmg -4 ALst: HiFezAY FE 9 £Es
st fiEsE e FEsk dddAen sl ek
o, piRse 22 A% HRE4L 27N FEA
f# A3t Dainabot ite] HEZE ¥ HIEEE Hilk:
Wilhelmi 5o &l BETHEES] acetone-alcohol HhiH
ol fikshe] BiEsl S £ Bl KERERIE
# ol prolactin {E#Ee] 6 TU/mg o] Tdse] 9z, =
old {kste k= %ol =) Fd] prolactin 3}-2] T
Rhak-3-2 TRA[ES T 1P

ek IEFHAL] %S MifF prolactin {FtkE FAEL
ukak slelvl. =3l 53 BRI s ERIELE M
HEFRER AT A9, KB £EL 8 0
Fo 2 A&5tE T 2Ud vl kel X vk 231 prolactin.
Bl g5t A7l JeRRW PRl S 4 FE TA
dalel Aoz deAm g, g RWEEEC 9
3t Hif%= human placental lactogen 3} Arwdgt W3} utb-
& Belk Aol ¥¥A glov, 94 KEE ALE
®loolE gt L A A Aoz QAL m
9] T}19,20)

ojutell, sl HME: Mirh =kWsle] JEERmM %
ke, 531 Z“EHBREA oA A Hz 9
2t BT SE 2 NEY K frdeRd I
= glet

BE CEFBESR PED i KESEY BE
7t HEARAA EREEEAS 19 AL o] Hikd o7
T SRR ES] BRI gotr] W Eolth & g
iy RES i s F2 xS 7] & Fel

&
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WE MBTORA 2 g3l F48 Aslkete, Sk
By Kol d3kg vl dovtd fBRRAA &
BBARE X 4 Q7 dEelrh o] MBERBL
BETEA d 3 BEHRENEES] R specificity)
£+ Jihil & flEEEo R THEE dos F@Sn
vglr/'l_zm.

Yalow 2} Berson?h?.& =3l RS HEES o5
A4 sky] |\t £ 2% LLEY HiREE @RS
A—% BEHRE dojok svtn gstn, 344
EE®3 insulin®o] A ojel gt APAsL mh ET-Rd
g gha RA(Heterogeneity)o] ¢1-2-& fBsa qQo
W, BREERANAE obA] olzia wd et REd =i
g 23E gk

BHHBERHES BRAEZe D dAx 9+ ERE
=4 BEE REdsE = mhER BEsL S3 vl skl
71 wiEell olell wiA st A2 ok EFRETEL HAY
PEA Y3, Ao FL& RMEE S HMHRE
WES At S8 =& HEHES A RS
=L Aol sHA Fasich

¥ ERETEL FERT 2 BEEMOS F—3
HEE M LB Yk asEzE oA or yo}
FEZHTF A2 BHA Ae] A3 gkt Ao
i, 7 £418 insuling] A9 A A AL
“Tritium EA] o}vlieitol 4 ZAuf efale] o1 insulin
o] HEHEE ®A 8 #Ci/mg 8ol == Z3lr] 4 &
o2 et RERNE A5 959 95 Kung
50| insulinell A A X8 Ao, FEE MCyglycine
£ EgHhe obvl =B 94 kBgor AR
She AEYEERIEel o, 4A R RSl L ol
& HELER ARk

F29 Sey ERBOE Acetylation,?” Tritiun 12
B Todination S122,30] gl 631) 1] mi B[
o] &3 SRkl 14 wol ol &slx gk

bl sk KEAbel o] KIE-S Hughes®ol] 93l 2
AT, KFE F9A S tyrosine 5T} A HEY
o] 9 Yk 8 AR KEERES BT iodide
£ EEEA A iodine 0.2 RAAF 2, o]F UAHFR
4] tyrosine s A{A it Ao, idle P
=& iodine monochloride®®33- o] 8-3le kB Iy
# KRE FAStS 4A8g . 2204 Greenwood 5
12¢] chloramine-T 2 Ab3lA] 7] 245 TR HiEa)
Fla, B85 EKFS Nametabisulfite 2 QA7) =
TES W& oldl, & WHgtees ERETEs o
& F QTR N, RBMEAHE geld gD,

silica precipitation®»® X strach gel electrophkoresis®®
T HEoE kA ol KR SEEsl Mg
ol &3 29 s E 24 A F A& REE A
U glelA, sk 2 Btk ke BRiEL o4
& chloramine-T Hike HHsm 9 A7o] o,

#ES o]z g chloramine-T 2.2 HGH ¢ %X
E AAgeRA 156.3xCi/pg Y] HHGIEE Ao
®l, Greenwood 3ol -2 3F 200~300 uCi/ug 9 It
Hehttgol wlsi® ozt e o] Fah, “EE
e Ad= = HESHe] electrophoresis {29 7%
Bep @7l o £l 25 50 pCifpg o] dolnl FME
dv A2 A q gu*® WLHGH S 7% -§, Ya-
low 8} Berson of] $}8}=3? oF 1154Ci/ug & HHGTEE
L AAE A$ 1,000cpm/mlE A& 4 gl REE
£ B¢ 6pg/mlAEeH, olAL WEETELT LF
% s KErE EEA AL gulsteba Sk

Bt KB4 TR SR AAslE Aex:
Bz} 1517} gho] o] £}, Zall & Yalow 550] 2
% BERETLY Btk &3 5] =(decay catastro-
phe)7} 1818 o o] afEoll W& EVl S
Wi} %2 o] $5T guh olAL WL s Au
A7 d el 3l wtE EREEE o UEAR LA
4 A4Y 4 2e B ohieh, WL B B9
carrier iodine o] A& 4% AFE-L 477 47 AE
ojr}, B2, decay catastrophe$] ¥]-&LIB[E FX|
9 A BenE AhAe s AL JEYe ¥
%9 7349} o] gel-ddsby FoB FHArlet AA
3te] o] &3tAl =& Holch

EFTA RS B AR BES fistd 28
8be], Tracer &] FHA BRI H(bound form/iree
form ratio, B/F ratio), &% H 4 (bound form %,
B%) 9 ##ERIS) BH M (free form %, F%) 5% %
ETEEESAS AAAA Q3 grek ofejdt HlEE 2
1} o]838kA 1, semilog Mol H71 AW =i Logit i
o2 vzt 1 Ase A-—die, 29 e A4
AT o) &3 HEE drh duides HEe

A
T o} 10% WPAZE Selok B¢ B ALE Wl F
&350 J;geo] Ao 4 4%~9.5%= Al

Lk WA B dhsk ol WEAMS TS
%7k BolAn ARAo R extE Mg, oA
& EiRe] MRl o2 W @ERE ol %]
Agel EASAE Aol 2elzz FBY FEA
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s A4HE WS pEDH JpE A9 s
o WESE Aol o

V. &% &=

1. FEE WilsEle REETLY radioimmunoassay
kit & AHgsted RRESY HIES ’“4@’3‘} oh&3
BEEe] 7w EARE Axsgdel ¢} kit § ol
3 WEES oF 0.5 mug/ml & HESE leL 271 =
o, fufel A HEERS] HHE Ageax gax
AR A4 KEEEY FAd 4% F g 9

ek o] WS o) &5t RIMBKIEBEANA Wk
WEe Wiz, o fiiEke] REEET MEd BB

e s,
2, REEZEY W[ ERE Ciloramine-T o] whe} A

gy, wlmA =2 156 34Ci/ug ] HHiees 7+
4 BLHGH & Qgieh.
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