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# 1 Molecular Structure of Human ACTH
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1) NH-ACTH-plain

7 2 THEE Y b Ehic b0 T4 5 v £Organon
HE GI—RERGE) oborivic,

2) Tetracosactide-plain

3) Tetracosactide-Z

TR LERAE O 7 I JBACTH T, #35 v 4
Organont B DO L, D TH D, —BRICHH IR T HEREC
¥ X Dtetracosactide LERL7ic, Zhix B'* cortico-
tropin ¢ [E]—TdH 5.

oo

1) NH-ACTH-plain, BRI} tetracosactide-plain Z
% s

2500~3000 g [ (¥ # FHE20PL % 5 PL3-0A,B.C,D
PRI, (5w

A i iztetracosactide-plain 1ng(#51001567 3 24) [ke,

C 8t NH-ACTH-plain 1005i{7/kg % incomplete
adjuvant S EA LT iml gL, 8 1E, F
8§ Elw o foot pads DML, T oMEHE
R bediL, Fic 188, AFFIT (3 tetracosactide-
plain 0.1mg/kg, CL’?:J‘* NH-ACTH-plain 1017 /kg
ECFCEHL, L EEEn L.

HMEELT

BT, tetracosactidc-plain@%{;ﬁé‘:{'{*méé{;@ﬁ
SEAR R AT ERAETFEEEH L, DI, NH-AC
TH-plainn B fEZ; TH 5 acid solution » BE L R fik
CEEML, EmLie.

M, P, —20°CIe oS RAr Lic.

2) Tetracosactide-Z {2 X 2 %%

2500—3000 g OBy FREIOE Y 2 BRI,

5 PCiz tetracosactide-Z ¥7 1 ml (tetracosactide 1 mg
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BRIk, B L LTI Y 5 IS IE#R 1 ml/kg
% incomplete adjuvant 312458 1 [@ foot pads B X
FHOERCEH L. sE%EEL, 9EIEBIL booster
injection LT 0.1mg/kg#EH L, HBD ¥y +icid
AR 0.1ml/kg G L. 20 1 HEEIEML,
Mm% HE L T—20°CiefRFF L 1.

3) PCA (Passive Cutaneous Anaphylaxis)

Ovary™ oz fEo7-. v+ FMiF 0.1ml % 250~
300gDENEy POBFFTEMTESL,
[ 0.5ml& 1% Evans blue # 0.5ml % ¥ ¥ THHR X
DILSTL, 30QHKEL L. HFEBIIIRHRRICOIL
BrEDTHV: (Bih).

4) Carbodiimide FIKiC X 5 tetracosactide fE4& w7
vEETAT I vOrER (1),

Goodfriend 0K fto7-. Carbodiimide Z
# 3 l-cyclohexyl-3-(2-morpholinyl-(4)-ethyl) carbo-
diimide metho-p-toluenesulfonate (¢ Morpho CDI °,

4 BERIER, BU

H b
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B 1. Conjugation of peptide with carbodi-
imide (Morpho CDI).

Aldrick #) #{FR L.

5) Radioimmunoelelectrophoresis

Yagi 5o HEE® two step method % fHu iz, NH-

#* 2 Procedure of Immunization with ACTH

Antigen Rabbit No. 0 1 2 3 4 5 6 7 8 9 10 week
1 died several hours after injection
A) 24— 2 * * * * * * * * * * bled
Peptide 3 * * * * * * * * * * bled
ACTH 4 * * * * * * * * * * bled
5 * * * * * * % * * * bled
11 * * * * * * * * * * bled
12 * * * * * * * * * * bled
B) Saline 13 * * * * * * * * * * bled
14 * * * * * * * * * * bled
15 * * * * * * * * * * b]ed
6 * * * * * x * * * * bled -
7 * * * * * * * * * % bled
C) Porcine .
ACTH 8 * * *  died by shock bled
9 * * * * * * * * * * bled
10 * x * * * * * * * * bled
16 * * * * £ x* * * * *x bled
D) Acgsj 18 * * * * * * * * * * bled
o O
ACTH 20 * * * * * * * ® * * bled
21 * * * * * * * * * * bled
* 0 week bleeding only

* 1—8 bled and immunized with incomplete adjuvant

*9

week boster injection
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28—(28)  Tetracosactide (81-24 ACTH) o 7 L ¥ — %l (1)

ACTH-plain {34:E AR borate buffer |TAR¥M:
solution ; poreing DO MBBH D, ZZ Tt soluble IHOZREFHRL

rabbit serus

o,

i R
L SEEBRCRsT By FORE (E2)
tetracosactide-plain S L7 AFESTED 55 1 FEA
£ 1E B oS, BRHEZRTIEE Lic. FERIARH
ThH5.
NH-ACTH-plain¥ & 5 CHESED 5%, 1 LR
94 EH OEHR LTV SR anaphylactic shock £
SERERLUZET: Uiz, NH-ACTH-plain | incomplete
adjuvant ECEASLTHHRENRETH D, KHNEHTDH
IR AIE\ f-%> anaphylactic shock ##E L7230 L HE
EEhs. ' | , ‘
BRIEOHTHES LICBE, DRI EE enolke.
tetracosactide-Z THEFED 5UED 74 F 1T 8BE /o
il o ‘ {, % placeboTHRFERLDSEOYHFD 5 1 Tk
Erl ) SEH, 170 6 [ H OESEERHEECET L,
FRETHTHS. '

2. PCA

1) NH-ACTH-plain @ X %5PCA

3 ENLEy POERAK, NH-ACTH-plain T
DU FROL OB CRERED 7 F O MY
0.1ml F“OWHL, 4KH#E NH-ACTH-plain 12.5
Hif7, 1.25847, 0.125%f7% Evans blue &3t th
T3 ORRES L.

12 SHAL A BE L B % » MXBTERERL, P
CABBHETHD, X 01250 AiE LT Ty b
PCABEWTH DI, 1.26BEELICELE Y IO
AP CABMETH Ok, BiEE R Ly ¥ MiEENH-
ACTH-plain THER % v+ No. 6 & No. 7 D
DHRTHD v FoMmFEETH O (BH1).
A%, BT 5 NH-ACTH-plain #1258
LEDTIEDENLE y MITFAED P C ARFTIeDR
FIEDFERTH O,

4 B H ORFEEH T ook > 5 » ZAEIRTIHLT L
oo v FOREHAMOMBIZP C AR TH DOk,

2) NH-ACTH-plain iZxt-3% v FHifh o H BRI
No. 6 DUH ¥t b 1B LML THEmE 0.1
mlF2E L%, FOFEAIES L, NH-ACTH-plain%
FEH2, PR ELTPCARTTD. EH2DZEL, TTK

; :fxl'ad‘ stievery week
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R HIA

EARIDES A D 1 WM LA fiiE TP C AR
HZbis.
3) Tetracosactide-plain = - %P C A
- Tetracosactide-plain THER % ¥ ¥F, B LU Z OFE

RO R THRER By FOMEY 0.1ml FozLE

y FOTEHERCEH L, AUMEY4ROELE
MR L, 4 BfH]#itetracosactide-plain 0,75mg, 0.125
mg, 0.0125mg, 0.00125ng% ZhFh 1 EFODELE
+ iz Evans blue &3Eici#lREESH Lz, 0.75mg% 4 L
feEEy PIEHOMEIINREL, KEEFCEED
BHARLNIDOT, PCADHIERE L L TITRFEYT
Botz. FRICFO 0.125ng, 0.0125mg, 0.0012518°T
IEIREIR A Dhichote. ThbOFURER AV
PCARIRKTHD, 0.125MxHFEREL, o 37E
KREED P C A RfT oot RNl Th ok (FH
3).

4) RusHFCIBPCA (FH4)

#i NH-ACTH-plain #{f&% TV E o b EHESL
tetracosactide-plain Evans blue &3k UichE
¥Ch D, Fi tetracosactide-plain THIEE Lic v +F
MEEYELE » b EMICES L, NH-ACTH-plain %%
FELTHRL Y PCARMKTH .

##:, PiNH-ACTH-plainfifh% E L % » b RPICHE
U, 3.5 tetracosactide-plain 0.125mg A &5
L, #0304 NH-ACH-plain 0.1258i% Evans

29-—(29)

blue &;i\:pr_%ﬁﬂjﬁﬁg%}bf;ﬁ%, »te‘tracosa_ctide‘-glain 1z X
5P CAMEIIR BRIk,

5) YAMFCIBHPCA (BHES5)
Tetracosacfide-plain THER S v FiffE, NH-AC
TH-plain (7 %) THIEE DY+ F M, HBSAYY
FMFEEELEy P OKPCESL, 4BHECT 21
# 0.5ml % Evans blue ¥ 0.5 ml #{E¥THELL
2, MiZFRCThBEETH D, HiB S AHiOLE
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BHES5.

Thote, vVMET AT I (BSA) ©XL, 7
ZET AT I NI ORI B D L bl T» %
DT®, ZOPCARGIZXFIGC LS b0 LEbh
%. LLED#ER, NH-ACTH-plain (7%) X 5PC
ABMHifAE, NH-ACTH-plain iR A€ % 7 # Ml
A DD TN & AV L7z,
6) Tetracosactide #FEFESHBS AR EIAPCA
tetracosactide % Morpho CDI TB S ARCEEAE S
EED 2.5MHEE L TP CALRTRD T HICH,
NH-ACTH-plain 53 55, tetracosactide-plain
THRIERE D vy FmFOVTHhE P C AR TH Ok,
7) Tetracosactide-Z THZER D 7V FMEFEDOPCA
tetracosactide-Z “CHFE AV Y FMExE 3TLO ENL

Tetracosactide (B1-24 ACTH) o7 vax—%F&¥ (1)

Ey b gzpwt&ggt L, tetracosactide-Z 0.5ml (tetraco-
sactide 0.5mg),0.25ml (tetrﬁcosactide 0.25mg), 0.125
ml (tetrécosactide 0.125mg) #EELPCA %ﬁ?‘gof:j
2, WEhbETh Y, FEROERY 3 EfTeokh
Bt Th ok (FHE).

% 4-, tetracosactide-plain ##E L TP C AKIG%TT
Te Dt HAKETH DT, |

3) Radioimmunoelectrophoresis

NH-ACTH-plain, tetracosaceide-plain, tetracosacti-
de-Z THEBEELH Y HFLEoOMBI DX, radioimmu-
noelectrophoresis » ¥ = oot TXTOMBIZ0,
1] gea NH-ACTH-plain & KIS, Fi1-, O
4 tetracosactide-plain % I\ CRIBEDOERBR 21T 7o o7,
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#E FHZa

PR R B0, '] 4 NH-ACTH ¢, No.
6, No. 709 % FMEORIEORTHD7., 1gGLE
bh BRI —% LT Wis NH-ACTH o5
Abhic (FH7).

£ =5

DIEHEL T &L, tetracosactide % & 4w k4t
U7cdy, SR EDFMNT X imote, 1, $f porcine
ACTH #i{k & tetracosactide kp% in vitro AT
DRI im0tz

Tetracosactide %7 4 F k2 ED DR IEH B
Thy, FHBLLELTLEDTHTED LWV H KD
BWEDON LR ADERERII-BL TS, RaDff
Loyt NH-ACTH 137" 2 0 iR B %
BATORVOTEEL{ACTH (F%) 20boic
T oYifE L Binb, tetracosactide (8% ACTH)
EIEEASEA IR 21eD T, 72ACTHOHE
Ry FFIRHLTIE, ACTHONERL bEix 125
HRBO7 (I /BEDPFHOT { /VBOMEHBLELD
ns.

NH-ACTH-plain THZR LY+ FD 5 H 1 IUHE 4
[B1H OF 4% anaphylactic shock R THET L4
EHEMMCRn L mELP CARICKRE THh . v
¥ OHE, FICHBE T NG LB HOER YR
IZL, E/V€ , K passive transfer WREETH D E XN
T5, i, ZhiiyyFREDLpassive transfer
AIERIL T LM DT E 200 o T I ovyF M
Eher =, b REORPCARIGERE TS DT
&%, BL 5 < anaphylactic shock THombEL T
LELODHZILWTHA D .

Tetracosactide THEF L & #F D 5%, 1EMNE]
BIE OEH BRI TEC LTV %, FATHHDT
anaphylactic shock THotc Li2E2 Ao\, wHF
DREFRBCIDZLDTHL 55, = CIREREY O
Bieho7z. Fleischer 5?91 tetracosactide THREE
HYFFMFLTEADACTHRY ST H L LTV 3
25 BADEBTRINEEISEZ ENT X ieh o
7.

4 (2 tetracosactide % Morpho-CDI TB § AiC&
BEETPCADHIESEL LA, i NH-ACTH #{%,
B\ 3 tetracosactide TG D Y F FME LKL
Ieholc. LURA, Gelzer™ 28ET5 LA

31—(31)

XA &, O tetracasactide ¥ v HFDOMBE 74T v
tZ Morpho-CDI THi&¥ L, v H+FefiT5 L4
BREEROHENTED LED2TD., COBE1HT
OUHFMFTALT I VizD¥ 3.5~545FD tetraco-
sactide HMEH LTV 5. T7cd b tetracosactite DXL
DEIE TIIHUELE H B THDRAREBEREE S
D EHRENTTLBDTHY, Hichnd hapten O
LOMIBERRLU T 5, B4 D GR~ICHT T, tetraco-
sactide {, NH-ACTH &} NH-ACTH L 0RO P C
ARIEZIHET 5 & 13T X fghDfc. tetracosactideld
KETILELEy FOREDMEHB AN ERD DD T,
P C A4l NH-ACTH D 10fs 0 BT B Ui {Eidic
MDD T, HAHAWEENDPIshoi-ond Lo,

s pE i3 Buytendijk®” 65%%, high purified ACTH
R G RGO RE 7 Al o&, @ tetracosactide
YEAREH L CIALOG IR ok E#EL
T3, | ’

CORBRIBADV I FOERFERL—BTDHIOT
55.

LML, tetracosactide 33T T & HADO739FT ¢
JEBACTHHEERIG LWt W5 = & b, tetracosa-
ctide ¥ RIIFRE L THAREVBE I FErEWVS L
BE, FIMETHEBL, TAE, PFELTRAGY
fEDIBAEVIBELHHDT, BELEMERT 4
B, —IBEBERBTHLENDH 5.

(2% MTHT BHEER OV 2 Tk~
504 HTHD). '

T

D 720MTHEGL DMHELICACTHRATHS
NH-ACTH 24D 7 3 VB X h 7z B8 ACTH (te-
tracosactide) DIAEAFENY v ¥ F CH~:.

2) NH-ACTH THELALSEDOYSHFD5H 20T
omiFL NH-ACTH 2 LC PARIEGEBETSH D, X
radioimmunoeiectroﬁhoresis T B #4 NH-ACTH
EDRIEMAZ BRI, flid 1 B3 anaphylactic shock
B TIEC L.

3) tetracosactide THFH B ¥ FoOMmEiL PCA,
radioimmunoelectrophoresis Dz s\ T § tetra-
cosactidei i3 BH BT 5 = LT ELhDTo.

4) tetracosactide{THfINH-ACTH{fi{kicxf L, PCA,
radicimmunoelectrophoresis o\ Fhiuz BT KIE
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32—(32) Tetracosactide (31-21 ACTH) oo 7 va¥—FEHE (1)
Lichore, 14) Kappeler, H. & Schwyzer, R.: Die Synthese
5) 4£-27C tetracosactide (@ ACTH) % w + iz eines Tetracosapeptides mit der Aminosiure-
KL, REEEN I EBhRD sequenz eines hochaktiven Abbauproduktes des

(e, FRXo—MEITAEER7 va ¥

BVWIRBELLboTHS, )

iy
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7

8)

9

10)

11)

12)

13)

xR

ERFER, CEEA, BERK, MHE=, &
HE, M-, REAMZ HAACTH7 v
rE¥F-cBTBHE, BROWEE, 40, 61,
1964.

Zucker, A. & Bendo, D.: Anaphylactic reac-
tion to ACTH, New York J. Med., 61, 623,
1961.

Rajka, G.: On the prophylactic possibilities
in ACTH allergy, Acta Allergol., 16, 195,
1961.

Arnoldsson, H.: Allergische Reaktionen auf
ACTH, Acta Allergol,, 8, 369, 1955.
Forssman, O., Korsgren, M., Nordh, B. &
Paulsen, F.: Allergy to ACTH of animal
and human origin, Acta Allergol., 18, 462,
1963.

White, W.F.: Studies on adrenocorticotropin.
V. The isolation of corticotropin-A. J. Am.
Chem. Soc., 75, 503, 1953.

Li, C.H., Simpson, M.E. & Evans, H.M.:
Isolation of adrenocorticotropic hormone from
sheep pituitaries, Science, 96, 450, 1942.

Li, CH.,, Evans, HM. & Simpson, M.E,
Adrenocorticotropic hormone, J. Biol. Chem.,
149, 413, 1943.

Bell, P.H.: Purification and structure of B-
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1954.
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The Role of Allergic Reactions of Immediate and Delayed Type
on the Bronchospasm of Guiner Pigs

Junzaburo Kabe and Terumasa Miyamoto

Department Physical Therapy and Medicine, Faculty of Medicine, University of Tokyo

The experiments were designed to analyse the reactions of the respiratory tract of guinea pigs sensitized
with egg albumin (EA) or tubercle bacilli following the exposure to the antigens. Oscillation method was
used to record the changes of respiratory frequency and respiratory resistance of the animals.

In the experiments of the reactions of immediate type, 39 guinea pigs inhaled aerosolized EA after
passive sensitization with y; or y, globulin fraction of anti-EA guinea pig serum. To separate v, and v,
globulin fraction the serum was applied to a column of DEAE cellulose, equilibrated with sodium phosphate
buffer 0.005 M or 0.15 M at pH 8.0. 'The purity of both fractions was examined by PCA and passive lysis.
Guinea pigs sensitized with anti-EA antibodies reacted with immediate increase of respiratory resistance
following the exposure to the antigens. The magnitude of the reactions was of the following order; 1)
pigs which were challenged 24 hrs. after sensitization with y,. 2) pigs challenged within 1 hr. of sensitiza-
tion with y,. 3) pigs challenged within 1 hr. of sensitization with y,. 4) pigs challenged 24 hrs. after sen-
sitization with y,. The resistance returned to normal in one hour except in the second group in which the
increase of the resistance lasted for 2—4 hrs. There was no definite change in respiratory frequency in any
of the above groups.

Of the guinea pigs sensitized with tubercle bacilli, immediate increase of respiratory resistance was
noted in some of the pigs which were exposed to old tuberculin spray but in none exposed to PPD. At
24 hrs. after exposure, all these animals exhibited 1.5-2 times higher respiratory frequency than those of
pre-treatment. This tachypnea was not accompanied by the change in respiratory resistance and was not
noted after old tuberculin inhalation in the control group.

It was concluded that the biological active substance which produces bronchospasm upon exposure
to the antigen was contained both in v, and in y, globulin fraction of guinea pigs. It seemed that the sub
stance in v, fraction required the latent period for the fixation to tissue but the substance in vy, fraction did
not.

Allergic reactions of Arthus type and of delayed type were not likely to produce bronchospasm although
the latter caused dyspnea with distinct tachypnea of the guinea pigs. Histological studies support this
view.

The Antigenicity of Tetracosactide (-4 ACTH)
1. On the Antigenicity of Tetracosactide in Rabbits

Tiuzi Sindo and Koji Ito
Department of Allergology, the Institute of Medical Science, the University of Tokyo
Akiko Ohshiro
Department of Dermatology, School of Medicine, Keio University
Satoshi Shiraishi
Department of Dermatology, School of Medicine, Tokushima University

1) The immunogenicity of NH-ACTH extracted from the pituitary glands of pigs and synthetic
ACTH (tetracosactide) consisted of 24 amino acids was investigated in rabbits.

2) Two of five sera of the rabbits immunized with NH-ACTH gave positive PCA reaction to NH-
ACTH, and reacted with I'®!-labelled NH-ACTH in the radioimmunoelectrophoresis. One rabbit died
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in a state of anaphylactic shock.
3) No antibody against tetracosactide was detected by the PCA and radioimmunoelectrophoresis
in the sera of the rabbits immunized with tetracosactide.

4) The tetracosctide was non-reactive with the antiNH-ACTH antibody in the PCA and radioim-
munoelectrophoresis.

5) 1t seems, therefore, that tetracosactide (8!"¥ACTH) is not immunogenic in rabbits.

The Antigenicity of Tetracosactide (8! ACTH) )

II.  On the Antigenicity of Tetracosactide in Guinea Pigs

Tiuzi Sindo and Koji Ito
Department of Allergology, the Institute of Medical Science, the University of Tokyo
Akiko Ohishiro
Department of Dermatology, School of Medicine, Tokushima University
Satoshi Shiraishi

Department of Dermatology, School of Medicine, Keio University

1) The Antigenicity of tetracosactide (31-24ACTH) was investigated in guinea pigs.
2) Three of five guinea pigs immunized with tetracosactide showed signs of anaphylactic shock,
though the sera were not reacted with tetracosactide in the PCA and radioimmunoelectrophoresis.

The Degradation of Rabbit IgG by Trypsin

Shinichiro Watanabe
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Rabbit IgG antibodies against bacterial a-amylase were treated with trypsin in a medium free of any
added reducing agent. The 5S fragments were isolated from the tryptic digest by fractionation with am-
monium sulfate followed by gel filtration through Sephadex G-100. The tryptic 5S fragments could (I
form specific precipitate with corresponding antigen, (2) neutralizeamylase activity, (3) react with anti-
Fab but not with anti-Fc sera, (4) fail to induce passive cutaneous anaphylaxis in guinea pigs. With
these respects the tryptic 5S fragments were identified as divalent antibody fragments and were designated
as F(ab”),. The F(ab”), fragments were split into the 3.5S univalent fragments. The 3.5S fragments
were also obtained by tryptic digestion in the presence of cysteine. The 3.5 univalent fragments closely
resembled the papain 3.58 Fab fragments according to the antigenic analysis using goat antir-abbit globulin,
Fab and Fc sera, and were designated as Fab”

Homoreactants against Fab” or F (ab”), fragments from rabbit IgG could be demonstrated in the nor-
mal rabbit IgG by passive hemagglutination method. These homoreactants could be distinguished from
homoreactants against Fab and Fab’ reported by Mandy, W.J. The homoreactants against Fab” and
Fab were partially purified with immunoadsorbents which were made by conjugating with Fab, Fab’,
Fab” insoluble poly-RSA by means of bis-diazotized benzidine method. These purified homoreactants
showed specific binding activities with homologous immunoadsorbents. These activities were inhibited
by homologous fragments but not or little by heterologous fragments. From these results, it is clear that

antigenic differences among Fab, Fab’, Fab” and F (ab’’), can be demonstrated by the homoreactants pre-
sent in normal rabbit serum.
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