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mrhke b ACTH ¢ radioimmunoassay %% H7-DTHE L. CM-cellulose T
W& L7774 ACTH 1mg % Freund ¢ complete adjuvant &3(C multiple injec-
tion TELE MchRELEMEEZE. CORRICE 10EORERIC ELEY F&Y
/O HMmAZ 50,000 SICHRLT AL, 2% ACTH 4 kv i ACTH &£ LT
EMEOXAE F ACTH (Li, a/* ACTH) %\ /=. Bound & Free O/RILE- DS
B(c( dextran #% charcoal # B\ 7=, m#fEH > 7L~ HD ACTH O#iH(d Donald
DOHECHEL, silicic acid £ AL 7=, )

FA DB FmEE ACTH © Ck#HlERETEHDEELO>N, ACTH LISHOTF
E4AkILEL (GH, TSH, LH, FSH, HPr, oxytocin, arginine-vasopressin & &7
lysine-vasopressin) & (IRXXRIGERDLH > 7.

B ASHIDFE 9 BOMmsE ACTH fE(% 32.0 £ 8.5pg/ml (M+£S. D) THY, ¥—
NoFERERSITEES N LB SERRES 1 HITE, Th¥h 0pg/ml LT &
v 194 pg/ml THo7-. MARBOHBYEMKERDL ¥ v - FERBTEMmE
ACTH EIFEELANLERL, BRYXALREELTW . e, 79 IRBERD
ni-1fiTIRmE ACTH O LRERS, BAUXARBEELTUWE.

A radioimmunoassay method for human adrenocorticotropic hormone (ACTH)
was described. The antiserum was raised in a guinea pig by multiple injections
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of total 1 mg of porcine ACTH adsorbed with CM-cellulose and mixed with com-
plete Freund’s adjuvant. The antiserum used for this study at a final dilution
of 1:500,000 was obtained from a guinea pig after 10 times immunizations. A
highly purified native ACTH (Li, @, ACTH) was used as an assay standard
and a tracer hormone. Separation of free and bound hormone was achieved by
dextran coated charcoal. Extraction of ACTH from plasma samples was per-
formed by the modified Donald’s method with silicic acid.

The antibody appeared to be directed against the C-terminal portion of the
hormone molecule and showed no significant reaction with other pituitary hor-
mones (GH, TSH, LH, FSH, Hpr, Oxytocin, Arginine-and Lysine-Vasopressin).

Plasma ACTH levels of 5 healthy subjects at nine o’clock averaged 32 + 8.5
pg/ml (MiSD). Plasma ACTH concentrations of a Sheehan’s syndrome and of
an untreated adrenogenital syndrome at nine o’clock were less than 20 and 194
pg/ml, respectively. A case of Cushing’s syndrome accompanied with bilateral
nodular hyperplasia of adrenal cortex showed diminished diurnal variation and
normal levels of plasma ACTH. In contrast, elevated plasma ACTH levels and
lack of diurnal rhythm of ACTH secretion were observed in a suspected case

of Cushing’s disease.
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BEIHETHD L, HifioFm-HLLEDOIE
BRRETHD L, ACTH D REHDOE
CEE DD, BEic 19634 12 radioim-
munoassay ENBAIRTWHR bhhbb
FTRIECZDRERICE S ORMBERREIhT
W5,

HxXSE, TLE, PRRELTHEED
BuWiimEL2ES L, ACTH o radioimmuno-
assay ¥ExRAA, TOXEMEN B L0 BERE
?‘j‘?ﬁo 7z,

MR LUHE
1D puiEOrEEL. Organon # (5 v &)
@ highly purified porcine ACTH THE%
BtA L, #Bic@# o porcine ACTH-Z & §iE
DEEY (1:5) % CM-cellulose IR E X

7ot8, E8D Freund ® complete adjuvant
(Difco, U.S. A) LR <EML, multiple in-
jection T #&E 1 mg % 4 BB EBE L E
y MG LIz, & (10B1H) OfEEH#10H
B DEEZRRIC X 0 £Rif U g 215 7c.

2) f=#¥ ACTH. Dr. C.H. Li (Univ. of
California at Berkeley, U.S.A.) X b & X
hice b ACTH ()% ACTH) 7.

3) i ACTH. Dr.C.H.Li X hftExh
7ot + ACTH % H\>, Na '»I iz Chlora-
mine T® KiC X v Bk L 7. B3k ACTH ik
Berson & Yallow DI/EL IRV, Quso G 32
(philadelphia Quartz Co., U.S.A.) T %%
L, ZRBKCHRIKEE, 1 %EHB—40% 7€+ v
WCHEHLTHEHEL, —20°C wfFELi. #F
BB L Tiz Quso G 32 % F\ TS A T
STz,

4) Mm#EYX v ACTH o #iH. Donald @
FHEPEL, R1aTML, m4f2.0mlic
0.02M v x— #2EKE (pH7.0) 0.5ml
18R L 7o silicic acid (100 mesh, Mallin-
krodt, U.S. A) 20 mg # iz, 105 RHEAE




Wit 54 : ACTH O3 2H A 27 v A 133

Table 1. Procedures for ACTH Radioimmunoassay

Extraction
Plasma Sample 2.0ml
or
Standard Solution (0.1ml) 9.0ml
in ACTH Free Plasma (1.9ml) < °™
495 Silicic Acid* 0.5ml

mix and stand for 10 min.
in ice water bath

centrifuge off (20 min.)
supernate

Wash twice with 1.0ml of Barbital
Buffer (0.02M, pH7.0, 0.5% HSA)

}
IN HCL: Acetone: D.W. 0.5ml
(1:5:94)
mix and stand for 10 min.
in ice water bath
centrifuge for 20 min.
Supernate

Assay
Supernate 0.2ml
Antiserum (1 : 50, 000)** 0.1 ml
Barbital Buffer 0.6 ml

(0.02M, pHS8.0, 0.5% HSA, 0.5%
Mercaptoethanol, Trasylol 500 KIU/ml)

| incubate for 48 hr. at 4°C

!
125 ACTH Solution*#* 0.1ml
i incubate for 72 hr. at 4°C
0.02% Dextran Coated 0.5 ml
0.2 9 Charcoal**** :

incubate for 20 min.
l centrifuge for 20 min. at 4°C

Count Supernate (Bound) and
Precipitate (Free)

* suspended with barbital buffer (0.02M, pH7.0)

** diluted with barbital buffer (0.02M, pH 8.0, 0.5% HSA)
**¥* diluted with barbital buffer (0.02M, pH 7.0, 0.5% HSA)
*#kk guspended with barbital buffer (0.02 M, pH 8.0)

=L, FERBREL, 0.02M SR —L
ZEW (pH 7.0, HSA) 1.0 ml 1T X % BelE%
2T, HEE—7 « b VKN BB : 7
bV FREAK=1:5:94)0.5ml % jn % 10
STEREMEREEL, k0.2 ml » JIE A
L7z, .

M) 2 VB L 7o H T ARBRE &
L7, ¥l ACTH 7)) —
#1.9ml &£ EED ACTH E#E % 0.1ml
HinL ERRoFET #it% 75 7o, ACTH 7
Y — ML FRT ORI 7+ 2 Vv 4mg
ZRAL 4B Rl L TR i E A W
7.

5 #BfE. BRI xRT WL, XAFFv7
(F52F» 78, HpHbE) 0.02M <
v x— L iEfEK (pH8.0, 0.5 % HSA,0.5%
ALVHF =& —, b5 r—A 500KIU/
ml) 0.6 ml iZiH¥ 0.2 ml, 50,000 i FHHR
L7 fum#E 0. 1ml % hnx A, 4°C w2
AfEE L, ##% ACTH 0.1ml % fnx Fic
4°C = 3 HIEHEL, 0.02 % dextran (T-70,

Pharmacia, Sweden) # 7% 0.2 % charcoal
(Norit A, carbon decolorizing, American
Norit Co., U.S. A) BE®K 0.5ml #hnx,
FEAREML 2075 E %, 3, 00018 T 2057 fH
ERL, EEROCWEBONTi%» v v bLI.
M, ML I-ACTH OfIEY 175 70,
P x iz 3 LERREr TV EFE v v
FL, TAEREF VY IADEEFED TV F b
WL CTHIERTT- 1.

6) IMIEOEI. ~-2) v INFEHE TERIML
7ok, Ebic 4°C TEiL, L o miix
HIE & T—20°C I HEREL.
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Fig. 1. Typical dose response lines for ACTH
radioimmunoassay. Line A represents
a typical dose response line with
standard ACTH diluted with barbital
buffer. Line B represents a typical dose
response line with extracted standard
ACTH from ACTH free plasma.

2) Humis o HREME. GH (NIH, 1544 C),
TSH (NIH), LH(NIH, LER 960), FSH (NIH,
LER 1366), HPr (Friesen) &5 lysine-vaso-
pressin (Sigma, U.S. A.), & B arginine-
vasopressin (Sigma), & A& oxytocin (Sigma)
FLOER a'" ACTH (Organon) o\ T
TR IGE R L, B2indml, Al
a2t ACTH &b TR IRIEHRD DDA
T, MO TFEMEKRALE Y EDOXIRINIED D
niehoic.

3) HhHEEORE. MmAE 2.0 ml R L
7= #[-ACTH #* pnx, silicic acid OfmEs
Fx THEEREL T e 25, BSIRTM
¢, silicic acid 10 mg 75 25 mg OHEFHTIX
silicic acid OEX TR, BI-ACTH ©
WAERIT HINL Treh, B—7 € b v¥K 0.5
ml THEH L 7c$E 0 BURERL 20 mg 7 IEEH
BbL KT, 74.5% TH o7, 25 mg FEINEIL
WERIL H 2 BHES T4 Tl RS
7.

4) ERIRAE. RWEETHEDLRICETEAS

o8

Oomas &5 125
3986

(2% #3458 1976)
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Fig. 2. Crossreactivities of natural op?™%?
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ACTH(Li) and synthetic a'™2¢ ACTH
with ap!™? ACTH antiserum.
Crossreactivity of a!™2¢ ACTH (eo- -0)
was less than 3% of that of a;!™2®
ACTH (- «) when calculated on a
weight basis.
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Fig 3. The effect of silicic acid on the

adsorption and extraction of 12[-ACTH
added to ACTH free plasma.

o- —o represents the percentage of !25]-
ACTH adsorbed to silicic acid.

« represents the percentage of
125.ACTH extracted from plasma.
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BIDFFT 9 Bric i) A miE ACTH {12 32.0+
8.5 (mean£S.D.) pg/ml THhH, v— v
FEBERED 1 FITix 20 pg/ml LIFTH Y, EIF
BB AL VR A ARl U e BIB SRR R 1
BICILERT 9D A ACTH {1t 194 pg/ml
THo 1o, 7o vV 7 SERERD 2 FIeD T
%, B4 ACTH {ED HWZE % /RL 7208

BRI & 0 BT 2 R S hic 16T
%, ACTH fiz FH% ~"&¥, ZOoHHY X
ADNEERD. Mo 1Fzk\ Tt ACTH
EEEALY LEELZRL, ARY X AH
FL T, ZOEFITIRY F ABHE,E
zbhiz.
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Fig. 4. Diurnal variation of plasma ACTH
in patients with Cushing’s syndrome
and Cushing’s disease.

o indicates ACTH levels in

Cuching’s disease. o- —o indicates

ACTH levels in Cushing’s syndrome

with nodular hyperplasia of adrenal

cortex.
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ERE IR 1 O MR R Iz 7o b D
LES TRV O LOMCEYRD I,
R FHEERIE @ 303 B EIERIC X » T S X
. FEHRR G~ OB EYE A i X i

b EEL bR

AR PUME X T EAREA L EVTH
% GH, TSH, LH, FSH, HPr, ¥ +rL €V T
» % vasopressin, oxytocin & 4 < BX K tx
RDHT ACTH W REOH - HIMETH 5.
FARK a2 ACTH & O XXIRIGIE b3 h
ThHbh, ZofimFikEL LT ACTH D 25~
DWW E LT HIHTH D EEL DR, NK
WRO 75 7 A P RADBPECIZLAL
BErEziEEZ bR, ¥ ACTH ©
B~BOFIIEHRUEOSZIHFTHY, 7 X
ACTH % $iR & L THELRI A TH DI
¢ b ACTH L ORIGHERR VDL 7 2 ACTH
EHRE L MORES? LRETHH, 74
ACTH & v + ACTH Tk 7 3 7 EESIF D
SIRLDAH R, BENRIEUT VY 1o
LEIbh3.

chigie, HHERE % LEE L ACTH
® radioimmunoassay*®: 10 i T HICEH
%:ghvcl/\éﬁ‘;’ j(xéﬂ';ﬁ.@ﬂ,ﬁ)ﬂ),ll)*'u) iﬁ%&
FIHEZ 3, 4« > radioimmunoassay ¥ #liH #2
ER B L L. #H: Donald® »3gsHic e
fg: 7+ by KBA=1:25:100 (FEH)
PHEALOICH L, F4xX INERE: 71 b
v EBAK=1:5: 94 OBEKkxY B\, BIEC
RiET7 € v OFEY Dic Lics, silicic
acid 75 ® ACTH OBEHIZRIFTH 7.

AR L D IE S CEEE A S BIOFRT 9B
oIm#E ACTH {5(32.0+£8.5pg/ml) (X Berson
20 ¢ 22 pg/ml (GE¥), Landon &V n12~
55pg/ml, Besser %&!» ¢ 15~70pg/ml, Donald
%9 ¢ 41.6pg/ml (1), HJIEY D25.1~
54.0 pg/ml & & 2E REDLDTH 7.

Fie, = VIEBEEF T ACTH (L (KB %
RL, BIBMERERHCEHEEZRLI. 7y
¥V IRRBERE T, MEEMERPERIC X %1 Dk
ACTH 0 LR % DT, OTAMBEEREE
bR BREFTIE ACTH © L A% R, TEMK
BIBRORELY B { KB L T /e,
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RRERMEOR ACTHDOhiff%FS L, ACTH
® radioimmunoassay # A&, KR L O
FEIRAAR R 2 1T - 7.

D HAxoBbifL £LLTACTHDC
Kol & ST 2046 TH B LEZ bRk,

2) BEAD FEI 9RO miE ACTH ff ik
32.0+£8.5pg/ml (mean+S. D.) T»H - 7=

X

2% $3-45 1970

3 v -~ VIEERE, BIBHRERR, 7 v
o v PERBEC R WT, ABER XD ACTHE
EEYBOREL, 2 EERTH K.

FaERpThich, HiEEY B lnkEE=
R SHEREEC B e LET. Fh, kb
ACTH # #ftF &\ % L7 Dr. C.H. Li (Univ. of
California at Berkeley) # X0t 75 ACTH % #
TECE Ul — @ LT
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