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%I, GABOB ${%l, Cytochrome C AL TH 3.
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Extra-adrenal Actions of Corticotropin

(1) Adipokinetic in vivo

Increaseed release of free fatty acids from adipose tissue

Increase in plasma free fatty acids
Increase in liver fat
Ketosis

(2) Metabolic effects on adipose tissue in vitro
Lipolytic activation of lipase
Increased oxygen consumption
Increased glucose uptake and glycolysis ;

impaired hexose monophosphate shunt activity and

3

@®

lipogenesis ; increased tri-glyceride formation
Increased adenyl cyclase and phosphorylase activity
Decreased incorporation of acetate-1-Cl4 into protein and fatty acids

Effects on carbohydrate metabolism in vivo

Hypoglycemia and improved glucose tolerance

Increase in adipose tissue glycogen (? insulinotropic)

Diabetogenic action in force-fed, cortisonemaintained adrenalectomized rats
Miscellaneous

Increased respiratory carbon dioxide production

Decreased urea formation from infused aminoacids

Melanocyte stimulation

Chronotropic action in isolated mammalion heart
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RIFEERZRY, EDEDTH o bDRETHT
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HUTPREMETH D108, BEZT TOMDOIERIC
HLUTRWEYEERL .
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YE, ACTH (ACTH MA) %EMBREKERICHE

AU, RIFE3HREREESE . KRENSEH TR,
HARR, r—3 vy VEKERE, NMNEBWRICESD
ERULIZSONE L, FIOERFIBE ClREEEE,
R, FHEEED, HEMicBOTESDERLUILH
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1957T4ERISk, FEARBEKEIC BT, ACTH H#
ZERL, MMEHEEEFTEY, TOBEKR
UEBHHEI OV TR 2O UOHEIN TR
T DO~18), FiZHBEFKRICHBNTIZ, ACTH 8%
ZHERALTERTRASNE, ERoEE, HEHo
BERBRON, ZHE TOBL LSO TRE10
BELICETRDIRBCEICRI U, Fiz, &
BN ERERTIERAL 100 BT 3 & X
NTO BARRMRERIES ACTH itk D 1HMH
U, SREMBENETR TS RERGHE OB
DNICEERELTV S, $THEDRTH
ACTH 2B 5 L= AR VA VAEBIEDZ0D
FREMET U, FHRNSELETHEASED O
REBRELTHE, TAEK BT S Miller®
2, Wahren 2 53[NRIC ACTH %R L H%T
Bk EERELTN S,

Ricre—* vy YERERBICHK 3 2 18, #
3 Atropine, Scopolamine, Phenothiazine FE{k,
Aminopropanol FEBUAMER SN, »2RE OB
BREBIDHDTOSY, FERASEC ACTH %

Alfclz s 6 firh 4 PibsESERL, REROEH
TR VBB ORBENREEE 2. 195248 Fingl
et al23)., 19574F Woodbury 2 2 ACTH % Cortisone
REBRBYOREBELBETIEEERARSZLL,
X5 Woodbury BEIBERE+ VE VIIKOHEE
HICR LTXENLSEEL DS, 2ONOBRERD
EDdsESKBOTHAGERABSRELhTRS &
DRTNDB, DL Epbd, ACTH Hre—F vy
VERERBCEYTHAC LRBERTX 3,
RICHEKGEICKT 2 ACTH RUBIBEE &
= Y DERARICONTIS, 19554F Russek?) X
MEREEDSMERMEMIC Cortisone % T IFRE
R T OERBFIRAEEASKIGOEIEICX 3 6
DTHY, cOMBSIEOBIEIER IR ON B
5, REEAFROHERBKIEDORER Ancxia TEEZ5 S
BHE LI THS 5 HRARBHbN, KoBEOR
AHEUELSB/NRIZIBRNED OB Liciss S
LBNTVB, FRAAPKEI BOTIIL9604EL D
ACTH ZHERALTHY, ZOERASIRIC>VTIRT
TIRAE S SRHELTHWEY, 2hicksEll
Bl 5 FlicEHERL, 2HBBRTHOK. &
TEd Russek SOEME BT, BIERICE
WTHERERL DOV PH S & THB.
Oz ki, ACTH SEEMBRSISIERL 0T
154, MHRARIC LTRASPORIBIERAE
B LEMESES. CCTHERKERICH T 3
ACTH RUBIBRE VEY DEE%E B ICE
83 3, 19544F F. Luzes 2D |3 Guillain-Barre i
B# 4 Hlic ACTH ZRWNWT 3 Rica!TH o1 &
L, TOERBAIIHREMD hyperergic reaction
ZREIEL, WROBBEEYILET S Eick 3 &bk~
THD, ZOM Stillman & Ganong %), Newey &
Lubin 20 & dASEBEBICH L THERTH D& L
T3, Fio Miller?02 §F, 104002k 7E i I
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AREsic ACTH ZHERL, THICERISHE KER
OREER, FRBFIBLKROBIN, FREEEL
OHEEEREE LDIERTHAIELTNS. &
51T Gilbert 3 53, B4 OMFLRERIC ACTH,
Cortisone Z G L, ERWEZRIY, ZOBF
& LTHhRBERORE B RERGO L, RIEHE
RURARBREOMmE], *RHEEE, i K N
RUEKRFRICET 5 LN LR OHRAR DR
BHRICHTEIPRBEZIOND LBRTS, i
19584F Sorel 30 |, ACTH *» /NAKETH 3 S
EECERL, RNSSHREECLE2REL, ©
Pl Fukuyama 32), Kiilz 39, Koch and Griitzner
80), Stamps 35, Scheffner and Doose %) 5% { DA
2L DABOHERDD, TORBESBDLN
T3, e TRKRSEC &2, B4ORIBRE
Fe itk BBELYD ACTH ick 3 iz 3
PRI & THB. Fukuyame (I, ACTH &
BIBRE R vEY LOZERBEHEORENICI 5L
HCBZ B, BERLRHPUTH 2 LEB~TH
3,

5 /8B

WERSTAEL © MAFI39 4EF T 3 4ERTIC ACTH %
R U RRENZIC DO THEASRERFT LK
DIERER .

) WIOHBKEDHTHYD, Hio—Fvy VKE
B3, BAMR, NEERICEDERL .

i) ERIOERMRCIBRES, x#, T
EEH, HaAicEDERDLE.

iii) NHBMNERCEOEEERICH T 3 £ A%
RERPRIVEBEZCHT 2HREB—-FBLEHTDH
D, BYPEESERECBNTORIFREREE
7z,

FE3&E FBNEROITTHIC L BHTEIZ
95 ACTH 0o EIcHTHE

1) EEEH
HETOIBR~ K I FNZ ACTH iTi3 iR
I UCBIBREEA S BN POEREET 3
bOEHRLTVE, 2ETHT 2N TEES
HRICT < ihic X ZRERICTIMEZEEER, T
#{E+¥ %5 RIHSA (Radioactive Iodinated Human
Serum Albumin) A3ffdh S MMNEFARRO BikeT
HEURKZRER~BTI285RE L.

2) EBHH

Rt 4~12kg OEEREMERFEDFIE S ERL 12,

- B

RIHSA : —{tZ3¥ S 1 me/ml
TNT I VBE 10mg/dl

ACTH : Organon S5E—8Y3K, @ K Ringer |
TIOEIHBIRMLUTHERL .

Tl RO DEERL .

3) EBHE

BT Nembutal 25 mg/kg O HIRAREEIC X DT
2,

BB I3RS IBRIc X DBARE L, ETRIEEIRE
L, ROTHEABIREZEIE & ETHERIN L
B U7, BIMREAEL 72, BHICEL 1#R5i330
S&0 1ETH k. BT HERNSESRER
R THREL .

Fifitk, FiTick 5 Steroid BEMR BT 0%
oA 2BHEREL .

FHHET 2 B5RG% RIESA #98pc/kg ZATHEK
L DEA RIHSA BAANTEE LT 5163-2iIC AC
TH 1 Bif /kg 2EBHHIRED A S H I <
0.1 ml/kg %214 — ¥ DEHY TEBICEEEHIRE
DEA, BREZERL. 2 ~ 3 Br%mR%EE
Jk& D15% Formalin 300~400 ml % FA T 3 &R
RcHAEBREBERURODEARACEET 3
RIHSA %28 AMIKEERAZ T 5 &EKRIC Formalin
KL OMEEE L.

NRBHIBAMIZTIE Y, Nembutal R F TiciH
BIRDFEM DA EITIEN, KEREEE R 2 IFRIKE
%, AEHIRL YD 8uc D RIHSA % FEA, 205%
= 2l 0.1pg/kg ZBEAREZIERL 2 ~3 BT
#%1c15% Formalin I CERBLRMRICMBEL S
DRV, REREE, WNBELEEEHEE, AMPHE
T# lem TWIWT L BERE 4SS, B42FE
# 7 ZBBREICHKHIL well type seintillation coun-
ter ICTREMRE1g M0 ORHRBERIEL 12,

4) KRR

LEEOFHEIC X D ERBERUTBEICH T 2 AN
YREBOBFHRBEZRELTA 31, £(5)ITR

5 IToHRERKC L ANTZIBEBORD
RAMC T % Isotope D37

ERXMER | ARANER
No. 6 Count % Count #{
(cpm/gm) (cpm/gm)
RIEE 2633 840
RIS 5044 869
HEEE Al 14771 1120
SHIAM S 19631 4498
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TN, AHEEREQUESICRT 5 KRBT
BT, MEETHEL, NEEIHERELCHS
BOBZRARESELZOEDOTH AEMHUEFL
7o, RERMERICANTOEERICIEHAYED
Isotope DSADT BFHERW SN icdd A RFELE T
REETHO. RCIFEARERMICBOTOLE
VABRDONTEYD, EMEHIRIKEALKLT <
HAMOEYAEN L THRKELIRERTIC bEL#Z
EEERLIcABEEZONSE, ¢ DF (T Albumin
R, MKEME BIRNEZINTY 3 Fluo
rescence ZEEL L RICANT I wihic k 2 RES
AT U 72FR, AEEREEIETICH S D& BR L,
AHERCOKEMOBESED bt BRICkD
THIERHs N,

ITROFXDAMCIHZLIZEMES T, X
HRICOBESEL T 3HEICL VIROFEICLD
BEEFEMEALE Ule, ERNERICROTIIE
ER R AT QRS REOESELERNERD
BEARELE L, XAEARMERICAOTIZREED—
BOROE RS OB RS A RINEER DU
BEED. BIEAMERBSHBRBE AR
BHBR TR EERBEREREL, chick)d
TNEEDEEZHEL .

138, ARNEIRESHRE S 2000 cpm/g % 2
3 DOIIAKMYERICSERIMURELE R L 7,
i3 RIHSA 28 ARMBEBESCHENTHEI LT
BOHDELTRALT.

RO IITRTHBBEHIERMNEER cpw/g 13 B
7302 & B & 14988, 35 11561 cpm/g T & b,
A RN EER cpm/g i3 BB 446 cpmi/g, EE 929
cpm/g, S 751 cpm/g THD7z, X, MIREEK
3B®E16.7, FIE12.9, F#515.6 TH Y, 05
& DHBILIE o, it U TERBETIZE
KB ER epm/g 13 BB 477, 575 16154 &K %73
ENHD, FIHII 6156 TTHoOr. A KL
crm/g 12 BE 231, &5 1518, E¥ 824 cpm/g T
& O XSREE DA KNEER cpm/g FE45 751 cpm/g &
REFRD SN p2l, NEREEKIISE 1.1,
Ri&13.2, ¥156.4 THO YL ricHBEOKTLE
f85515.6 IKH U CIBMEZER L 7o,

) & &

1858£F Ehrlich {3 KIEDRREE G QT 20F
DBREMERICIE D AN SISO EARBL,
X Goldman [JERMEEFED Trypan-blau (2RI

K6 IvmBRERCLLMZECHTS

ACTH DB %E (RIHSA8uc/kg)
ZERE

AESF| Ecepm | A cpm (/1)

No. 9 14988 912 16.4

| No 11 11990 929 12.0
i@ | No. 13 11962 77 16.7
g | No 14 7302 446 16.3
E B 11561 751 15.6

No. 6 11182 840 13.2

No. 7 706 632 1.1

£ | No. 10 477 231 2.0
No. 12 1425 642 2.2

B | No. 15 8524 1429 5.9
No. 16 16154 1518 10.6

B | No 17 4672 473 9.8
£ B 6156 824 6.4

BAT 5P, d20VIFEECEEECEIRNICEA

L2 ERE T 5 L liRZN &%
RAiib7, choBLDRREBEBEOIBTH
BICHM B S>B S BEEE T3 b0 TH 250
Bir D ~BBOFELEBNYENBAT 5 L%
CXIUBMOPOBENEET 5 c LS hi.
BE T B84 MXEF  (Blood-Brain Barrier)
EFATHE, chidlBEONE, MERMDSY
TORRURE®ROHEC L 2 HETH S D L&
AoNTHED, TVTIVDESBRELHFIE
CEELN®, XIKFECOVTRESLDES
R EMEDLNTNRIERD BT Bk & K
) 40 T X D pREGE A3 1 B MR E I R4
BELmERERICEASEELTO3RIITID LN
9, Y TEEEOBTREERT, /Y TKkEt,
MEREZORAEOZFEBRLEEBRDON, 7
Y7DI bav F)7HEMRD LN E L TDh
T340, Frehitim, M, MER, MRIE
RECBUTREREDEC £ S NI A E B3R
TH5., R5THZBECIZNHTINEPDRERIER
HondEINTEY, KBEHEOATRLTNT
1 Y BREBANKBICBAL TN 3,

Fhid ACTH SIS T BHHTRkiIC, N
BRERE, BHCRR, BEmMSMIEIEET 3
LEGDLD ZERICH U TEDERT HOXBE
clicHEx, £INPEICHNT 2 ACTH D3RS
BREAL U, BILINFEOEE, #3mXEFMD
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BRRICIEIL S TN T S VORABED OGNS 2 B
XD 7T I VIC Isotope BFEAL T3 RIHSA
BN TZD Isotope B & D FEOBEZREL
1z,

B¢ Corticoids 1T BRBED £ Wi BE T £ 5F
54 ek oTHAEbhTHEY Corticoids 1T NIFE
AT AERBET AEMERIN TS, XK
ERICHNT & Corticoids SYFEMAIBRICERE I WE
LD EMEDHONTN S, ITRORBRICH
TSR T o4 FBEET BRFCHNT ACTH
HNFEICELTIRR 3 2 EBE2ET2hERALL
TBHDTHY, 5ERITT T ACTH ic k% Cortic-
oids DAEEAPHIEY 2 AMMEIT ZRIHML, &5iC
BIRBIHATIC X 5—@MED Corticoids D DXL
EHR 2150872 355 Cortisol DEMFERIER
D 80~100 4> (Peterson 4> 1959) % % 512043
RE LBE7L 2 Corticoids D ZEB% B/b¥ Uiz,
X, xBECK LT FMick 218872 5 ACTHS
WRUZENICE B Corticoids 3 EBH1E$ 2 BT
DINEMDHICE LD, EBRFMBITLHEHD
e, X, AREOREZERT 24T 0.1 e/
kg & 21 4 — Y OESSHCTHR S Z Y EdhICH
AUte, X, #iEick 3 Stress 251925543k
BREGEENICE L. L CHROEREESS
DEER & IR L TH 5 ITIEE 5 DERTIIAERRIK
B 2SR EEZRICANTNIZN, FLAsER
KERETEOTCHTLEOBREREL TV ABIC
bbb o TREEOREDERIIEETH DA,
AHRICBT IRELEDERLUTLET 50084UR
LEZ DN DOTCHEEEREZIEEEREL,
NEEOEELZWARICE LD, 3T, £FS0%E
EX T3 Prednisolone 2mg/kg &t = HABRFEELT
B, FHOEREDERER 3 HBRIRETH 5055
JREETIEDFIAME 12 13540 cpm TH D, FLOXR
% 11561 cpm &1ZIZR U T D7z, Prednisolone
2mg/kg HEFF6PE TI31093 cpm TH U, ZEBH
7% RIHSA ORAVHILINTED, LOERE
6156 cpm EiIPILD D ENH O 7o 48, Betamet-
hasone 0.2 mg/kg ¥ 5 T3 5687 cpm T & AL
ZRFD LMDk, LEDEXD ACTH &
Steroids & DERIBREME 3 5 & ACTH 1u/kg
Ci3 Prednisolone 2mg/kg T PR L 754 A3 Beta-
methasone 0.2 mg/kg & 1212 [FFEE D i MRS P15 245
{ERABETAHDEELON D, RiICBHZRAH,
Alchs, TUBIBHHICK 2 ERBHDFICL D

— K

SLBiTIEL . 8T Glucocorticoids HiNIREEICESD
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Studies on an Effect of ACTH on Brain Tissue

Part I. Clinical observations and experimental studies
on dogs removed of adrenal glands.

By

Jiro TAKAHARA

Department of Internal Medicine Okayama University Medical School Okayama, Japan
(Director : Prof. Kiyoshi Hiraki)

The direct effect of ACTH on brain tissue not by way of adrenal glands is suggest by
the fact that ACTH has a remarkable therapeutic effect on vairous diseases of nervous system
such as japanese encephalitis.

The first part of the present report is concerned with statistical observation of therapeu-
tic effect of ACTH on patients with nervous diseases.

1) ACTH was effective in 70 per cent. The effect was especially marked in Parkinson’s
syndrome, japanese encephalitis and chorea minor.

2) As for symptoms, disturbance of consciousness, fever, involuntry movements and
mucle rigidity were successfully treated by ACTH. '

3) In intracranial bleeding and thrombosis too, ACTH showed a good effect on loss of
consciousness, motor disturbance and dysarthria in a decreasing order.

The second part is concerned with observation of therapeutic effect of ACTH on brain
edema of adrenectomized dogs. Degree of edema is calculated by the amount of RIHSA meas-
ured in the brain.

1) In the control, index of brain edema (amount of isotope of brains cortex of the thro-
mbosed side/that of the contralateral normal cortex) was 15.6

2) In dogs removed of adrenal cortex & treated by ACTH, index of brain edema was 6. 4.

The above results indicate that ACTH has a dirct effect, not by way of adrenal cortex.

It is clarified, however, whether this effect is a direct on brain tissue or by an enhance-
ment of coricosteroid effect.



