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Structures of quantum mechanics

r o % ff (Shigeo Takenaka)*

A X ORI S FEE ISR E R
TeDEALCGERIOZ L TH B, EkRZ DI
HADIe DI B-FNEDOERAI#E I EREN S
Lot ABIZOERICELL S LT
2L07T, TEFHEORHE CEL TH D0,
FHLCREFHZEOREEAOBEL TH T2
ETho7o. REETIMEEZEROBE TR
BIENTEDNG, WEIEHAL LD BT
FIFORH X7 b VITEBR TEROZN TS
55, BHOLDICHBKRITER O piZ
DWTETERET R, WEICHERRICEM
BT I LI AR S EBEIHK
AR (277~ OEZJREFIAEICERSE
BE, tANBETFHECEARERER T,
EHED Lok, & 60 TS B
& DR ORE VSRS & CEBZE O
LKl thsrztzd~korL¥+5

I. A 5

WPERAEC T B B R EEAK SR AR TR 2D
TH LV ORBRCEYCBEET S, 221
TBFICHE - Ty &) O TEEMIC v
S5TETH-T, HFEEEDEBILTEDE
HERERALT% » ¢ b 3 (Paul Lorenzen,
196270). $FETRBETE VIO S. &
HFOFEROITHICRTBEY, ThEh0FT
FNEBETHE D, ZOBENETHS.

GO 960

* KR IRAE HE
Department of Physiology, University of Gifu

”=G?l f=WT?L¢%rl

=1, (o= V)

IOFRHEOL F i, () ETE—0TF0 L
PITD2 L6 L%, EZOMIOLEDFID I &
—1&iZ, Zhzh#iF<ing 3 &, 2x3+
6X(~10)=0 ThH-T, BLHEd. (i) kicE=
DITNDOEDOFID —6 & 2 L1z, FhEF T
Thizsd &, 24+H{—-6)+6x2=0 T&b - T,
FLnsn, () HE—DfTHOTOFOI L 3 &
Z, BEZOTHOLEDR D3 —1 LI FRE
MG THA B L IX3H3X(—1)=0, (iv)
B—ATHDOTFOFT & BITH 0 HoFin e,
IX(—6)+3x2=0 =, I VEF> 5. {75
DELBODELLEIDPLLIVEI I TH B,
ECEROEEHET 2 HBICEBTHR VLD L
FETHCLOL 2T TEL A ZOREHLE
B5L0ERAB. FRTIRISECT & iEHE
bl soch s,

FHEOIERQ, EROEAR, Ei3EHE
BOEECTIX, TRBDTRED B 7121
FHROHBEERFERLTVS. 20X 5 hES
ERL VO IR L OMIC 4 TTEHF - (Quater-
nions) bARHE & v 5 LCEBEOKERRET 3
B, 4T CRBTE (RE) T—m®ic

(5, gl=pq—qp=0
Th->T, RENCZ>ORTFEHT 5IEFE»IE
R#TdH 5.

MzHEEBIEHE RFESA TV BES L EE
(Modul, fnEg) LMEREZ &I+ hid, g
ThHd L, BIE FE L Ty 52E428
(Ring) £\ 5. AHROBTERTEHE LAV b
O # 8 (Integrititsbereich) &\ 5. & (Kor-
per) N TFEETHS. L L Ihded i
%o TERTOHFEET AR TR, S ER—
BIZ2 L TERVLS, KEELR V.

R7 MVOREREZT A # o ] Willard
Gibbs (1839~1903) & K 7 ¢ Hermann Grass-



8 trh——RTF % O

mann (1809~1877) DR B - Th oY
CRAShBXYICk o7 Hiftigo H. von
Helmholtz ¢ Vorlesungen iiber die Theore-
tische Physik #RTH_27 PVIEE- TV
v, R7MVORECHE 2T Lv

5% 0ORH 5. Newton JEDBEELE-TE

FAH2cix P.A M. Dirac D)7 dvid
BHREBLIOBEE (BH) Tbh, BRCER
TREL, %’g‘ﬁ%{ (complex number) % 3E\>,
Z OB (hypercomplex) 13 % h & EHMS
LEEES L ST LLST R E R T E A
V. Newton HEFERAT AR b 2LEDH
T, YHERY " VOWERY, ZTOFESEN
BHCchHD. X7 IARKERITT, X7 VO
BT 2 B0 BEHCHEEZRTT, ot
FOFEENEZOTHB. WLy M OEE
ZAR7 RV ECACBEN L TR THIAT .
ETHBEROEE# &R > T 57 by
22l % TEHEROEO X7 b VZER v
5. ¥ BEEOBS n ThE nRITERY b
NVZERR LIRS, BT ¥ TRAERSEC B R
icEEo 5, HEREEKCHO Loy PrZE
B bvd. EEEAH D EEHSRCRTD
g, TBRieh Lo EoRy MVER L
EbiFThs. BEEECOEDORT MR
DEHEIANEOER CEHLNLS., WEZODOX
PRI ukotRbBLE, ZOZODRT B
N ORFEDVO 2 uev TRT Z LT R,
NEDERIKDEY TH 5.

Uev=12;5%, 721U Xy =229
z

it uk v LIXFEOHER I L BB S
nN3LOTHY, vy LRBERETHD LT
5. i XBEEOFESTH > TEEEECOR
,$?%&6.x&ykﬁ%ﬁ?&of%,§§
BTho-Th, ERBEOTETOIE,

X;¥P=9Tx;
ThBEPD, BTHFETE ¥, LIEFEEE
LTEL.

EMAER O LD IRTR7 M VERLIZSD

5ONFEORT PVOHEAEVH. THEENR

7 A Z2RE (real vector space) & EEFRT %28,
N7 R real HOTIEEV. ZOEMOE
ErxhTEARERTHILECD. w0, W
DBV ICAT MABEZLTCERE, AR
WBELFEE SRS IBRMETHARE
Bz 50, EREOBERRI FMVORER
FhENROFRAREEBRT N, %, Xy % &
5. Zo0R7 MOETHEeEX, ThEh
ORI NVOFAKENG CERTEZZ L LA
HMOBYTHB. ZhHDR7 PABEMOR
SEHTRE,

COSP=X, Y1+ %2)2+ X33
ThH-T,

cosp=x;yi=yix;, (i=1,2,3)
THB. FleR7 VO ODFEBHBEECICE

Eﬁbnd,¢=%ﬁﬁof,ww=0T&m

yix;=0 Tbd5. LUEIEBOBEATHS.
b L EBEEMIERROES THRETLE IS
.

BFE AR VER (complex vector épace) D
koA Gauss EH Ch 5. Gauss OFHE
TS ERE TS Y, AEhSMERE TS
5. Beo@mY Z0XELE © K THERRER
F. LI ARMBROBME L VIETTH .
BA»LEOEREROAETOREERD DL
Eicix, BEETRT bi(i=y/=1) Di&l
DRY, bEFEEXD. O LEEENE -
FEicT &y, ZOBEHIINY MYOEET
HY, BEBROHEMMETD B, HEEREEZ
TICEEAND T L IXEREOMEMEDREIC
KETH T, BEHalw L TELOREE
FREa (TH7y— A—N) TRER, ¥
sEn =% (Norm, /b)) B |lalf=aa &7z
3. “hix a=a+bi, a=a—bi ¥t ¥+ i,
(a+bi) (a—bi)=a*+b* LIz L ¥ 5.

Ry MVORNBEOERICHER L ¥ 03—
LEWY ¥V OFEICHBEEE ¥ OBy oft
BERETHHZLEFRLT S,

ZORET yi=% LThE, Fa sy
FMOBESOTR, ThbLRI FAD I Vb
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ERT. EREEIR xRy OET R T
b, ARCHI TH-THLRILEKRTH - T,
BEEMoES, Tihbb, BREECOEER
ATbDOLT B, EO5ERICKHT THh
[RRE) ZRTOLDOTH B, T2 TR
BEEEOBE LR T 5. £l a BMBRICERK
TH-Th, TOHFARTIE a=a THB»D,
lef=ad V5 EHENS S L Ok EHEHTE
5. BT, FIHTEN a=a L\vHZ LiZad
EETHILVHTHATHS. I aDfEnt
fEx|alTRLE. |al=laltdb5s.

ZHONEIDBITTRI VDI VAR ad LT
DLV EBIFEROBEED o OEZFBOIE
Tho-T, NSO NOHETHS. £
NEEMIC yix, LIETHIE. Gauss FE L
DE (@, ai) 5T TH, D) siE e+
(@i)=0 TdHYH, FEAPOLOEMNEL LS.
FBELBoTHEHE L TEALTEXZ L AVWE
ThHoae, BRFNFIREOERC 0HMNE
BHALAEV. 25 L THBEFRIEA REBOM
A b BREMOHRICIE 570 THB. &
NIBERCHT 2 —RBOERTH-T, fiIb%E
SLAETNERLRVEVIDTIEAZV. Li
LOEUORER 20X S ICEETE, vwb
BEERHEL D LICELE. FLTERLS
DEENBRKELLTETVEI LR, Thifd
ZXHEHBOTH B.

FECBVTRZ PVvORTEEZRD 501,
ER7 MEEOHEEIIC, TRER DY K
a;at b 3T, BRERY VR O A~
DHREVBETRE VDR, X7 MPLORESHREL
REBAEETD LR, EFRIPEORIC
Adelbert von Chamisso ¢ Peter Schlemihls
wundersame Geschichte (%7 5= ADEE) %
HA. BRICHSOE SR o7 Peter Schle-
~mihl (%, BADIELILEH - T, HARKEDK
W2 EEABERL, BLbo2RhidhiX
BB sl WEOBESIR TN L RICHEE
BRSTVEY, TOEEORENBETHD L
LSO ThE. BTFHENEEL RICHARESR
BEEXICARTABEES LIz i, B

DELIERTHDOTH B2, HHViEEED
HEMHREZRTL O, 2OVTFhrThs
5. HELELT, BHCY-TERZ bbiw
SEEND-TH, ZOEETRAENOI A
WhDTHB., :

I. & i

BHER7 MVEBONY PVEERY pLZE
ROX7 b ORBEOERISEECELL
ALPCEDLNS. FhiXESEH & A5
DERND B Z & ofhic, EHEO L xicil
BrBEbhTRENLTHS., ETHEERS b
NVEROR T bAREIOWT, ROm-> DM
Bhib5.

1) vew=(wev), , #

(2) vev20 THY, ZD5H vv=0 Th

Brlit v=0 ORBICORR 5.

(@) AHEoER :

(au+Bv)sw=a(ssw)+ fvew),

4) ZEoEOEA] -

U(ov+ pw)=a(u+v)+ fusw),

B & Dal pR—RILERETH 5.

CHIZEFBHAEE LIB3350 b, E
Ny INVEBORT PVICE S THEAZBD X
5. EX7 FVZEBTRERRZ M ORNEYER
Th X Ly CREETHIPL, x9i=y;x¢
Tho>T, uv=veu Ligh, RETEHY b
NEFRTHSB. Kical BriEKatbT
HBELT, DB

(5) we(av+bw)=a(uev)+b(uw)
TRENRD. B MONEORETH -
THEL TR, B) mab, %£72(3) &
@ oaBr s bricHTsz LiE, HE
fHiF i, EEL TORLTHSB. ZOHED

CBEE 6) TREROES FoxFae b

4 F/Ix@%{jV@y‘ai u, v, w LiT av &

1) NEREZRTH 5D, FhoBRERR
HRDBTEDBTED. (weo) TEDOEBWRTHFED
SR I. oL whPBCBD7 v b T}
T e X7 LT SR IEHRBORTSRMT R
V.



| " . Wyth——B e O

Bbw v SEEETR T2, REDOE
B FRNOTHROERIAF[EOER I L 72 2
v, Ry hoEE V ORROERLINEE
Ex BB, VAEBOPRES ORI L
Ao, F oxke V oxgbiehoT
BREAESZ LT, BEZEADDLVIEDOHAR
BEETH 20 bER LB TS, WEOHAIC
BT ECER ARSI LN TES. gk,
veV LT, abvinadbEs: (@ v) &
FTB5L, akbv B AEEZT (@ v) v
SHAbERE2 Dz TR, (@, v) D&
HD%5 5. NEAOERINEIHETH 5T
DosiHohe Vot AT o enTtE s
a kv bDERK (composé) &by 5. MEDE
FEERSKRTHS. E B) IKowvTi,
O SR oV

ni=ay;+bz,

wop=x;(ayi+bzi)=x;ay’ +x,;02°
=ax;y +bx;2}
=a(ssv)+b(uw)

OBOICHET B » 5 T, REOERICLIL
i, RBig o TR ORI BRI L TH» S Z
M. BRERT MVERON T VOB
ik, (3) i
i=ax; +py;
Sow=§2 =(ax; + By )2’
=ax;2+py:2  =alew)+ fvew)
THY, @) &
ni=ay;+pHz;,
LLT,
Kon=1,7 = 53 (05 + fE)
=x,8y +x,: 07  =ax;y +px;z}
= a(u+ )+ Bl w)

y: Ofeb VICETFHETE vF OED, *
(BFI, TAF VU RY) #ffFs2eb%\v, &
N peo=0:0f & oo LEIZLPAEDD
Thbd., Thbt uw % v 2 EL.

STAHAENOGWHRE-T, 1) 2250

=@+

THd. (2) F~7 FVD NV ARBRICE DR
Ik LD TH B, Bz v=0 DRELLIS
WXV ADREL L. ‘

M. 75 - REMBLTS o F,,\« .

7ML
W wev=y'x; THBEY, 777
)b (bra-vector f&# 7 7) &iﬁf\ 7 ANTE, Ty

e~z h (ket-vector BEFRY o b)) EFIAN
JIATRRTED., ThbL

w={xy, Xy}, vk

v={¥1, ¥o:), 77
“»%. Dirac® X v OFEEOFN 7 F L &
|A> LEe L, v 0FEFFEOFTN7 Mk <B)|
THELEZ. 2 b vy bERETH 5T, 7
v MA> CEFEEE#HT Y, Bz
bEHLZENTED. TAOZ
Ci|A>+Cy| B>=|R>, Cl, C,: BEK
BEBZLNTEBL, SLICEAT,

fla>da=1Q>
DEIry b (£ TT) EESLLER
B, ry b (£E77) THHZ LS.
[A> & <Al LRECEARTHD LT 5.
NEERBOFEABEEZHR LN THS. &
ST, <AlA> >0 Lhb, —&ic
W <B|A>=<A[B> ThszLifTEE
UFIR 7 MV OBERHFRICR - TEX NIRRT
b5, fkaid

14>=(%), <BI-@ 3
L hig,

<B|A>+{@ @(?)

=(—4i §) <

FEIBIV S v b ICEHEOREEWT
V. ZOEERTCBRIITTLS. <AlB>iR
BWERL LA, FhoBEeEzs2 &0
T&3%. tht <A[B> Lis ek,

Z0wic, A & B LoZonfTRnko
B ThhT,

wl\)

) 8-415=23
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Q11 Qi din

A =| % Cu2 sy
............ \
An1 Auna**Ayun

b11 blz"'bln
B=<b21 by by >
bnl bnz"'bnn ’

AL B Lo AB 3HRoOLrBYTHS :

Ci1 Ci2* Crp
AB = [C21 CaztrCan
Cn1 Cn2*Cun

eiZL,

Cii=@ibyj+ainbyj=a; b7
ZLTHR Y MR OB Y I8 0—2 D%
'? RIdaEECkb0THY, RETIZO
(f EXLBERRIZG AT~ T, FlNy
&' R ERFFBOFIC 5B LTI
AT LD LRRTS. chz {ddy-da} b
EEICHEICEL L B 5.
TN 7 PARKROTE Y TN O—2 DT %
EWLDOTHS
ey e, - en)
FETRINCLMBEAEO 0 2 FTHick -
T~ 7 MV ERFOTHIC B L TEHHIIR
BHT 550 LT 5.
Dirac o X 5z |A> i+ —%EET% o
TTeEThiE, |F>o=alA> 2HETS a
BHEFEEETFEETAIHITI . BRI

(a'u a12><011>:(a11 Qutai an)

QUz1 Q22 /\ln Q1 A+ Ay Uy

THoPbTHE. ¥ <Pla 2EzhE
(bu Bl 2

(a1 Qzz
=(puay+Pran D1tz Prata)

Th3d. Thwzic <Pla=<Q|, Thbb
75 C¢HB. Dirac iZza® 75 <B| L
BRLAONZT78FbLTHELLTIE<B|a
PELETHD LT 5. A
|A><B| otBvicry FekMlic, 75
EAEICE 7K

ThB»0, ZhidffFleEbl, —REET

ThHd.

Dirac e X hiZ 758 L0 v ME, Eh
EHER Y L BEES LI b T B LD TE R
BRI HEOBERZETH 5. EEIRS & B
Geiebli) 55, BFEREEEL, BRECKL
TIRZDORN 7 bk S (conjugate
complex) L5 E¥ TIRL, FOBRHEH LT
DIBEHR L OO 5% L hiE, &0
RERDBZENTES, ERTITBIVY v
MIBHRRE L BB SIBMOR 7 ML TH 5
T, Dirac x75L sy bofie#x 320
TERVEVI.

Dirac i3z &0 7 b aicst L Cdefd
M2 (conjugate imaginary)®¥) L\ 5 SEEH v
D, Ty NEFIRT v, TIERTRZ VL
Dirac EZE L7 Tk 7n v, HY Bz
CEENBDENPLREAL 72 b O T, FHliX
Dirac o&E) 2 BEHO - L.

V. BREELEERS ML

o BRLEO IV RERET, ¢ 2ERE-3ER

e LTk BER
a| P>=a| P> ()
EWMETSal | P> LERYRV.

Dirac & | P> 3HEFEEHI L, 20K
MAZES RN, BeBHoniEhmareE ks
LEZB. HFANMEL L5 0RELHT - L &
I ThoT, —BCHET ax0) 227 v k
TR, BSEHFRARSOL LEDS. %
DETH B M, FHiCallB@ELiza L | P>
END T, HFEX 6) 2MES T3z 08d
5. TNTHDBHPH (6) KRS TR,
a & 1 REEF o« 0FEAHE (Eigenvalue), | P>
FIRBEETFaOEF 7y Y, oL X
[P> XaCBLTVAHE V). T T e
7 b Q| oFfERX (1) 2w Th

<Q|la=b<@Q| (7)
a ICB/RLT, EHELEETY 703 FET 5.

Dirac X a»¥ED 1 REAETTHNIE, BEF
HFECERBRBENRTTL 2L v, Thbb
COEROIRFHETFE ETRTL LT, (6) &
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(M tRxEEAEBLT

E|P> =a|P> ' (8)
<Q|&=0b<Q| )
s,

() BEEEETSTERTHS.

() EAFY v McESEAET, BEZ 7
CEOERELRICTH .

(i) FPAREEYy P THoTHE, %
iz E (conjugate imaginary) ThH 5 7
FVREICERECBTAEAET 7 THY,
Z oMLK Y L.

FER 8) OMERY S L T ICEHED o K
— D LEBH . FITEDIKERATED
EE % Dirac ic LS > THEE L &, ¢, ¢7,
rEer@EToiaThid, &, 8 hlEkio
EEThY, FIAsREDE, § FED]
WEBET b 5. ¥/ Dirac ZEEXZ b
CEENAPRBTSEEELBNC» & 2 ALK
&>, 1&">, zozFAT3. Zhicow
TR»HED I RKEETORLIEGEICET
ZTOOEENY FVERERT S L OERMERE

Brbs.

S TEANCED IKREETFEEXT, BER

B EEREKEENT 5 MEE— KXo
L. ITRERETFETIITRRTES LREL
THRITE, KOLBVEEED 5 5.

1)

75 A OfTLFle e MYz icbor A
TERL, ADKEBETIILHE. Zhid @) TR
THEEZL - T3, G, G a3 ZE LG
PR EERS YL EOTHOTROEE L

s oT‘(‘é.

—fgicir AxA THBB, b O AEhE
r P EESELED L CfTFINRS. Th
%, A=A °» 5.

2RFADITIEER B LB TES. Th
W @ur 420009+ yt B 2 RTHIC IS DD
Z T v

{011x2+‘112xy _ {a.llxlxl'*—allexz
+ @126y + 22 ¥* — 422+ 02 22%,
LLTRAE

rrLQiz= 02

Er2hkBRCTHHILE A, ®) LET L
LE. 2 KIERIT 2 AR 2 Y O BT
2 ERMBR Y. BF IR THIEREE C 0
FoR7 v VEBERILDOT, ZOHBED X
REEETHS. FATHRRO 2 kERXORD
y 1z Hermite 2%RERPEE + 5. Hermite
2 wHFix Hermite R L LW, X 2 x D
L ThE, Thik

n
A(x, E= Zlai,-x;x,-, aii=dii
t.]=

DrrEny. Ei 4 E—RICERETH
v, 115



% Hermite 175]& v+ 5. B IEFHEITHIDIT
LEIL e R s EE X 2. Sk Es
f#8 (principal diagonal) L IEiTh, FXA#H
EDTHE an, az, G XEE, FXARICE
LTHHDONBER2 LD STEHE ¢:; & a;i 3H
VI B BEREETH S, Zofh Hermite 7
ROLEr LTOREIEROEZOEICH L
T Hermite BXXERBEE oL TH 5.
Thbb

Alx, H=Ax, ¥
THBIEERBIHHTE 5. %7z Hermite
751 A ofTFIR | Al bEETH .

3T ‘

Alx. ®)=x;%, A=E
DHERELTH5—%kEHRE P L+hid

PAP=A A=E

bu D2 Pls ~ 'ﬁu 2-512 513
P= D21 D2z Dos | P=(1321 1—’22 i’za)
) "1’31 Dz Dss 1-731 .532 f;aa'
10 0;
E=|01 0)
001
*ZT
ZpsiﬁSJ—__aify
s=1
LLT
5:'/':1’ Z:j @t%,

Kronecker @ § & 6;; #IE%. A=FE L L7z
DiE A, D=2 ©LERXENAREOT
ZRL1ITHY, MOTELBETHE2 056 TH
5. Z0kE

FHEOHE ’ 83

. PEP-F — BEP=E
B P=P=Pt <&y, ¥4~ (dagger)
DEFE~BLO—-DEF 2IEICITE HEST
b5, ~RTFOEE, — X{BOEFTTDH
D, BFH¥ETIE « 2 b HBERE L L LS
LLTHATS. L l~ofRbhicFyva
OzERLEY, T2EY Y +T5ZL34Tnb
nNaEFTRE, FHA—ofkbvic«E&EH
TEALDBEPLEERLTBL.

T A » Hermite {73 chhiE, At=A4
THHIND,

X=Pt AP — Xt =Pt At P

=Pt AP=X

%7 Hermite 75 Pto P LTHL
Tx 72475 B Hermite 75 ¢dhs. 0
PtoP o=z VERL -, Pt=P"
Thb.

EE A - Lix, Hermite &=,

Alx, D)=a:;%:%;

Na=x gk W)=PX) Itk T, EEF
X 0 XX whBsboThHhIE, BFELR
BowxlL

Atx, Z)—pxi%i=(p; —0) X' X;,

X 5 TEA» bROFTFIOITFIRE 5 5. &
T2 TOREKRDORTHEND, p DE

¥obs.
22T
. all_p alz ......... aln
o (o) 1531 Ay —p Az2n
aﬂ'l . a”z --------- a””—p

LY, THEEKRDLEBIICEBELZLENTED
o(0)= (@, — )@z —p)--(@n—p)=1T(a; —p)
a;(t=1 2,--, n) iX ¢lp)=0 DRTH 5.
& ALY bROFTHOTFHIRE 5 5.

PSP Y N
0 Pa— e 0

0 e Pn—p
=(p;: —p)

ZIRFFLRERTHDN, bLb
Plo)=1(o: —p)
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BLZLNTEBRBIE, pi=adi THoT,
0iEROBZENTED.

WS R EER L5 P ERMON Y b
MCEWY 54 1c Hermite LS TR
7 WV ORHE & B SO FRU RO BRI 7
v, ERTHEETLI206THD.

V. AR LR =

NIEL TR & DU S IHEADO LD TH
- T, de Broglie OB DOHEXHMED 2 A
ZRC OB R S B OEEEE2 2 L OB
LB DR FEDOEL LRFBE LRI OIZT
A7 wiz, Schrodinger % @ 2 FTiXZEF O
1A ERTe dodydz kv S BUMERICR T
PIFET D 2 L OMSER e G2 5 LT 5.
R. P. Feynman (1965)% iz Lhid <|> 7k
LIFWIHEL, D 300 OMREE, < ik
KbV OREBERT O b B, P2 EHEER
(source) S 2 BEHF ENHZ—2>DRTF 2 H
A (sink) x (2B T 2RI R L ERED /v
2 (absolute square) CRFE SN 5. ThEFER
RI|E V5
OB LD ERFIEY TwikTOL
B5TODNLMNEBER 25 ATy A1
<X | $>both holes oven
= <X|S> through 1+ <x|$>2
<x|8>pig1=<x| 1> <1 |s>
<X\ S>pig2=<x|2> <2 s>
<x|8>both
=<x|I><I{s>+<x|2> <2} s>

£

Fig. 1.
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7 by TR, SRERSCTEA L. 7
T eRTIABIVTy b e RT MVBHET
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BIOEAERZ M OESNEHHAICERM»N D
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BolkeEZExz Tk, V N LRBER,
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2 h b OREBROK—OFEOELE L DT
BT, BHEL VD b OEENOFEOE LE
LOoThB.y £z TBHEL VS b ORI
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Study on the silent period in the dynamic contraction

Mitsutsugu Ono, Makoto Yamato, Yoshiyuki Otani, Syuzo Tsubota, Hiroshi
Kurata, Suketsune Iwagaki, and Yasumitsu Takahashi (Department of Physiology,

The Jikei University School of Medicine)

The silent period of electromyogram on flexion of human upper extremities was studied
in relation to eccentric and concentric contractions. The following results of the experiment

were obtained.

1. The silent period in eccentric contraction appeared frequently at slow movements

under large load.

-~ 2. In the fast concentric contraction under small load the silent period appeared at the
early stage and lasted for a long time. Under the suitable expermental condition it always

appeared.

3. The silent period in concentric contraction was much longer than that in eccentric

contraction.

4. Under small load the silent period appeared even if the speed of muscular contraction
was slow. Under large load it did not appear so often even at the higher speed of

contraction.

5. The silent period in m. deltoides was longer than that in m. triceps brachii. The
silent period in m. triceps brachii was observed very often in spite of the considerablly wide

change of experimental conditions.

6. The action potential of m. triceps brachii appeared after 30 msec from the beginning

of the silent period in m. biceps brachii.

7. The silent period observed in boys (11 years of age) was different from that in male
adults, e. g. the former had little relationship with the speed of muscular contraction and

was often an incomplete type.

it}

1. ¥

LeksellD (1945) Dy Uiz v Bk 0 REE HEH)
RICB T BHENE servo-control [ZEHKIENT
V503, EEAES PRED S O — 2 i
Merton2®) (1950, 1951) i2 X - T, ZDOEFED
BB B g b R 2B Lo silent period
¥ 5. Matthews) (1964) iz Zhix silent
period jF Lo DEPFIZ L 5 TOEBZEND
bOTHY, BFECRKERTO—DILTENL
v A 7n kb a BB L TRy 7n
impulse #3%:% Renshaw #iii=> Golgi BERE

(FEF42/E10 A1 B &A1)

(J. Physiol. Soc. Japan (1968) 30, 86-95)

ICHET B H—HE b REEIRIE R &35 LT odmik] 23
BEHL 95 = L idffEEic i< 7o,

Angel, Eppler # J 0% Iannonl® 3 Renshaw
HifE Golgl JESRE 2 & a EB)#RHE~ » synchro-
nous discharge %MV CHFHEED B OEEEIC X
% silent period ZHIFUCEIERT B 7c0IT, &
AR BT % REEIHRIRRES B, &
BOCEATHIC Lz & & 0SREINEEZ v T
5. L CHICMARIC L2 T, ORI
BlE o SMnEHEA SRV X )5 RER
ST v silent period AUV LAY
M, ZOPRASD silent period RN D
LOTHD LR LTV 5.

Fooffic s RN & CEE TR wizikEE
b, BWICHEHK L TEREECBITSES
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BB L2 D TH D, WINDBAL, %Iz
SRTIFER O pattern L VB 2 LB TE B

5 <

iy
SN, FESI RSB LETOWREIEAL &
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Photo 1

Photo 2
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FODOERIIIIFOBFIZL 54 0 ¢, 2
kg, 4kg OFEBEEICD W T, passive BIW
active DFE OB 21775 - /2.
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=, FRTEEE, FRWESEEG» SHEL,
I F OB & 2R TR &, strain gauge
2 L BRI AR L.
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To. WMEIEA—)VHOHEE 7.
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ERLOBAOEMER IR L. KOk
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Fig. 1.
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Typical example of passive type recording.



ANEF o DR« RAY o BRI - AT .

B T

Table 1

TG 8B % Silent Period 122y 39

Loading Mechanogram M. Deltoideus { msec! M.Biceps Brachii {msec)
Weignt - .
( }\g‘ mzec m‘;e(‘ mdSeC Cem 1)2 Ds Bﬁ or Ds Bg 83 IL%:}. or 135
15 254.51120.2 [ 424.01 16.00 59.0 | 45.7 | (653.0) 0.0} | (68.0)] (36.0) - -
14 264.8 | 112.5] 400.4 | 18.4; (80.0) | (41.3)](585.0) 1 (28.3) - - - -
13 22151 97.51323.21 15.4| (84.0)) (40.0)| 419.7 | 68.9 - ~ [ (488.0){{46.7)
12 212,51 107.51303.0] 15.3 ] (88.0)[(34.0)1 402.6 | 67.7 - — 17486.7 | 40.4
11 202.01 97.6251.2] 14.0 - — | 373.4 | 88.8 - = 1 395.5 | 34.0
10 198.0 75.21235.21 13.3 - — ] 305.8 | 91.6 - — | 348.1 | 42.2
9 165.6 . 73.21226.4] 12.0 — — 12326 | H.4 - =0 292.0 | 52,0
8 1644 72.0218.8] 12.1|(110.7) (46.7)] 192.4 | 82.4 - - 1 260.4 | 46.0
7 1544 64.41194.20 110 - - 202.0 | 88.4 - — 1 207.5 | 56.8
6 159.6 1 57.21195.61 12.0 - — 1 162.0 | 104.4 - — 1 205.2 | 50.8
5 139.4 ] 59.41160.5 9.9 — — 1 138.0 | 108.8 | (200.0)](24.0)| 164.2 | 5.7
4 1230 56.01159.2 9.5 — — | 1232 1 105.8 - — | 147.4 | 447
3 109.6 1 46,41 130.0 7.1 — - 88.4 | 98.4 — — 1 109.6 | 57.6
2 9.2 47.1}122.5 4.6 — 85.9 | 8§9.9 - - 94.8 | 53.4
0 110.5] 5151 131.3 7.3 — (96.8)] (95.0) - — 1{103.5) 1 (39.2)
RO 2MFIGEC X D BIENRZ BN B Z LiC Wik 2ETr D2, D2 25| &> -3 < silent

5. ZhEEL R ARROKR & &1 il
Ly WOTHOREARBSEE LY, &6ICERE
RIBICL EA 5L LT, Dl &b o
A Egah 5. .
AWBRG 2 5T b, Bikiitic, K7
TRTREEEDAE U1 Cd B £ TORTER M a &
THIE, ankE SIAWROKS SSRGS
<, BE—ETHY, i 45 msec §ifETH -
To. BEMEHIER LIS R B b b IiE 721 S
b, WA KEKEIC LS ETETRE LT
bThbbtl, bofERFLIRTILLA
TR DN Ly - T Lz, Wiz e &
FEBHRAR S A K TE & 2 B & T, 7o
FFE—EORSE BHH LTV 5 2 L &R T,
¢l b LA, AMEROBAICEES 5 TES
Boole. REIGICTKICL EHH LT 5F0T)
DA<, BhR DY, FOMERUKE ORI A
A5t alEETEd LTS, FBATE
DIPHES, FrEmm oERE» R bhi.
FORETEEEMZ cOmEhbb 0w
MTEBN, AFEORSICHELY, FORE
FHRIDEZIZ/NE L BT 5B,
ZHAGALHBEENIHERIC VT, &
WHPT N THBHREI EBD b BIZES
= CORTERHE % DI, THE U BREN

- -
—

period & D3, WoiRliimIsEL 2 D4,

D% o silent period % D5 » L7-.

RIS B Lo R, L R
iz BI~B5 : fi% Li-.

FROELICEE R BLiz DL X b, Dl
a 0 A Ine At LTz

D4', B4 122 F4 D3, B3 o silent period
ME LI 7 VA ODLE LU Bl ko ES
Zr L DA (721 Ba)=D2+4+D3+D4 (F7-1%
B2+-B3+B4) o7 5.

D3 B Xt B3 o silent period {3 FREHE,
7iit  eccentric contraction ¥ 7 lZATHIIC
BRI hab0TH-T, L RERFK
ifiz U7-4% 0> concentric contrction HUZAE U5 1,
DT, BIHOEFIC( )EHLTHS
D, EFRAPEFICBE SR T 5.
() BHLT 2B TR LTH B 0 EE
BRh ERERICEHETE 5L 0, RN )
BENAD ST EERLTWS.

B3 WMHZEEN B 0RED THTH -»7-. D3
FRAMEELKE WHEICEX, EEshk.
D5 BEEASEL BB LY - TEHEET AH
FaERTA, AWEN Skg UFEmzLtHY
EHELTL 5.

D4 R EPHMC b+ec OEE LYV k&
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Table 2. Appearance rate of silent periad by the
differences of loads and speed of reaction (passive
type)
Bilent Period
Speed of Pertod of Shifting Poriod of
ascend eceontric period coneontric
Load Subjects ( ma/m sec ) contraction contraction
(kg) ( o sec ) ( u sec ) {nsec)
15.0 3.1, 0,150 D(28) D(28.7) -
©,211 - D (40,0 ) D {732.0)
0.4510 D(28) - N -
0.575 - - 51.0
0,710 - - 84,0 B 36.0
L 0.162 - od -
0,292 - = -
0.546 - . z
0.926 bl - -
1.220 - - D ( 45.0)
10,0 8.1 0.12€¢ - D 50.0
0174 - D (62,7 ) -
0,391 N - D 40.0
0,598 - - B 80.5 B €0.0
0.9k - = PL18.2 B Gho3
'R 0.337 - - -
0,408 N - b (0.0
0137 - D 50.0 B k0.9 -
0.690 - - D 46,7
0.863 - - D1%5.0 B 53.3
5.0 5.1 0.193 DD 60,0 D 45.0 D (3.0
0.286_. = 5467 5553
0.303 - D 35.0 b 60,0
0,538 = D ( 40,0 ) D 77.5 B 50.0
1.111 - = D143.3 B 34.5
K, 0.276 D 70,0 B 40.0[ D 60.0 B k8. =
0,373 - D 40.0 b 70.d D 45,0
C.578 - D 80,0 D 60,0
0,698 - D 60.0 B 30. DIOR,0 B 30,0
1.099 - L= .l Pru0B30.0
ARSI [ ——~
HK.
Skg
Tension
Mechanogram
M. Deltoideus

‘“\__.__JWWWM%WJ\W

M. Biceps Brachii V
MW«:#W~WWme&WMM~

Fig. 2. One record in the case
reaction (passive type).

of no turn over

% Silent Period 1z-2oWT

OIEFE 10kg FIETT & »
T, 9kg LLTFIc s &, ZOWE
BIEEE LY, Sbicbkglh
ToHAEH bte OREDH
PELIK-T5.

B5 o F & e fmic D3 XY &
n<, AREREOKRESICLE ST
&, roEsSEEkLEY. £k
B i3 FEERMRLE bic DY XD
BvoT B Db k) LiERT

HobNBZLDTHAHZLERL -

Tv5
¥ 2 ¢ passive type O FEERIZ

i FRICHE U S ¥ 50 LA E
OB fE S silent period DB

Ebﬁlb@;ﬁ’;ﬂ HIbDTHD

B, FEEIE, F2I1RLE. ER
JEE%#EVW& ETHHM+T2b b
eccentric contraction iz silent
period 23% b B < (BHE D
V), TEEEMSTES 7B Lt T
FHEHIF 7 b B concentric con-
traction HWZFEHT S L 5 I 7
5. iz EFAEESEVEE,
i —BEM 1 silent period [T R. &
N5 DD THTHS.

L KEhESTT, [KTFsEb
NEMEICEOEEFEHRFSE
HrXo LA IHER2IC
U, =M, FRTEG L b
Iz, T[B;Fil:}? hiic silent penod iz
AoTw

%3 @%Fgﬁ@ active type TlZ,
#13B L U 2 @ passive type @
EBC BT 5 EAKERICH

ToRER L RE VR &R L.

%4 0L E T E TR
EE7oiREEN B active type DB
fEEfFibega (LHERS3
R L) i, EMcfiiFsED
NIz BIED H 5 REED HEIE

gk
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A S J—

Tension Carve TN —

‘Tension

Mechano- Mechanogram '-_\//‘,—__—v

M. Biceps

Brachii M. Deltoideus

M.
Triceps M. )
Biceps Brachii wfw’\‘ “‘“/\/\WV\W/“W\N\:

Fig. 3. H. K. no load (active type). Fig. 4. K. M. 19 female (passive type)

Table 3. Silent period of female muscle

Silent period {m sec) p— f‘\-————
Speed of Speed of - 1“21;?{.10
Mortion| Load | Subjects | decend ascend Period _"f Shifting Period of
(kg) (mm/m sec) | {mm/m sec) | eecentric od concentric
. i period .
contraction contraction
Passive| % 0] K.M. 0. 562 0.469 | D{5.0) — D30.0 o
T.T. 0. 869 0. 562 - - -
6.5 K.M. 0. 562 0. 588 - — D66.7 B70.0
T.T. 0. 746 0. 451 — —
: Mechanogram
S4.00 KoM 0.299 +  0.337 - D30.0 1 D70.0 B60.0
: T.T. 0. 609 L339 — . D48.0 —
: § M. Deltoideus
Aetive | 9.0] KM 0.59% __— | D30.0 1. Deltoide
T.T. 0.655 | _~—" D250
6.5 KM | — 1 0725 D78.0 B45.0
T.T. T 0.794 //' o D52.5
4.0 KM, . 0.870 | _— -~ DIl4.0 B3O.0 .
T.T. ¢ ] 0.747 | " | 1D @333) M. Biceps
= - Brachii "W\Mf\,
D=M.Deltoideus W W“’\NV“WWW\/

| | B=M.Biceps Brachii

Fig. 5. K. M. 10 female (active type).
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FBITEA LD L, BERERD silent
period 1 A3 ¥ TORRERE (AD 1) 23%Eh
¢, silent period » (AD 2) HEBHEELE < 7
D (BIE LicREED DR 5456 O HELRIZ10
i 4 e o 72), 10FH O Flic A & vz,

B DEBRIILMEIC ST TR -2 b D TH
5. RRERICEY EL0, M4BIURS
|z passive type, active type O 1§F]-520% H
Wiz, BRI - TabhifiRe e F—H
FAR SN, HEEERRT SAMEOEEL 26
b o

#F6 DLFBROTHE - L ERBEIE LB
XOFES5, M6~"3rbmbnsd ko, K
BHRESET RO, L LRI 8 DF—

Table 4

Ia Oa oI a v o

Active K 44.0 15h.4 156.8 1,013

_f2kg) T 75.2 116.0 182.4 1.550

M | 118.7 52,0 244.0 0.916

_— 1.103

hctive K 75.2 73,6 247.2 0.875
(ug) 7 | 3188,0 | 116.0 391.0 0.927

H 0.833

0.525

Ia'*‘ The time elapsed between the starting of the
mechanogrem and the begianing of S.P, (m.sec.)
TLa-..Duration of silent perdod (8.P.) (m.sec.)
Ias+*The time elapsed bstveen the starting of
discharg (EG) and the begining of S.P.
(n.se0.)
Tase* The speod of ascend ( mm/m.sec,)

Table 5
CIp i p Wy
Passive K | 0.487 1.042 16.0 90,4
T| 0.413 1.200 87.2 52.8
M| 0,587 0,900
Passive K| 0,574 0.817
7| 0,663 0.900 | _—"
M| 0.563 0.605
Ml 1.376 - - {120 )

Ip.... The motion speed of decend { mn/m.sec )

Hp-«+ The motion spead of ascend ( mm/um.sec )

IEp... The time elapsod between the starting of the
up werd motion and the begining of S.F. (a.smec)

Wpeers Duration of edlent pexiod (5.P.) (m.sec)
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Fig. 6. Incomplete silent period of children
skeletal muscle in the shifting period (passive type).
4kg M. T,

«wwmwwwwww

Fig. 7. Silent period of children skeletal muscle
(active type). 4 kg T. K.
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Fig. 8. Silent period of children skeletal muscle
on the various speed of ascending motion by the
concentric contraction (active type). 2kg M. T.
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S L DRI LA OLHRAELDB. Ll
ZOBENIESMBROREN bR B L, A
CIEANEE VX U SEHICHEY L TR Y,
AP LT LB LD 7 < silent period
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M. Triceps Brachii

Fig. 9. Relation between silent period of M.
biceps brachii and discharge produced in m. tri-
ceps brachii.
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The effect of splenectomy on sports anemia
Keizo Shiraki (First Depariment of Physiology, Kyoto Prefectural University of Medicine)

It is well known that a temporary anemia occurs frequently in the early period of training
to the strenuous physical exercise.

Yamada clarified its cause as due to an increased fragility of the red blood cells. In other
words, it is a kind of hemolytic anemia. This hemolytic anemia is characterized by the dec-
reased resistance of the red blood cells to hypotonic salt solutions.

It is generally believed that the destruction of erythrocyte has an intimate bearing with
spleen.

In an attempt to clarify the role of the spleen in iniciating sports anemia, mongorel dogs
were splenectomized at least one month prior to the experiment. These dogs together with
normal control dogs were daily forced to run 48 km/day for 2 weeks. During this period, the

" fragility of the red blood cells were measured with intervals of three days by using various
concentrations of hypotonic salt solutions, and the other hematological examinations were
also performed concomitantly.

The results obtained are as follows ;

1. In the early days of the exercising period, a typical anemia appeared with the normal
dogs, but not with the splenectomized dogs.

2. The fragility of the red blood cells from the control dogs was also mcreased remarka-
bly, whereas that from the splenectomized dogs was not changed.

3. By the “red cell incubation method” with the plasma from normal or splenectomized
dogs, it was clarified that there are some factors which increase the fragility of the red blood
cells in the plasma of the exercising dog which as the intact spleen.

4. It is concluded from these experiment that the spleen plays an important role in dest-
ructing the red blood cells during the strenuous physical exercise, and in initiating sports
anemia. : )

5. The plasma of the blood squeezed out of the spleen by adrenaline injection was
verified to contain a high amount of the substance, probably lysolecithin, which can injure
the erythrocytes. As the strenuous muscular exercise initiates the increased secretion of adre-
naline, and accerelates the contraction of spleen, this may be the reason why the strenuous
muscular exercise can cause the sports anemia with normal dogs, while not with splenecto-

mized ones.
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BLCHEESZTRHE S L2 0PHic—
R EMAES Z LR IO EETH
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BEOREICIEZLEAD THLMICL, WWH
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(J. Physiol. Soc. Japan (1968) 30, 01-13)
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KO BEMABZEDTHS. B OBHL
VU IERIE O B2 U IR i it P o
MAEY 55 THAH. —HFZDI IR L
HEENCAE - T 2 — oM BRI
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DA HF LT ERCA V. (BE4ET
D). T 05RO SN EBY AR O I
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YT 5. RBREESE3ICRCHE
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Table 1. Compositions of various kinds of combined blood

Red cells Plasma | Red cells Plasma 11 Red cells Plasma Red cells Plasma
Control Control gggggl Control fezlgggd' Control S}gelzigies(:t Control
(group 1) (group 1) (group 2) (group 1) (group 3) (group 1) (group 4) (group 1)
Control Normal Normal Splenect. Splenect. Normal Splenect. Normal

exercis. exercis. resting resting exercis. exercis. exercis.
Control | Splenect. | Normal Splenect. Splenect. Splenect. Splenect. Splenect.

- resting exercis. exercis. resting exercis. exercis. resting

Control Splenect.

exercis.
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Fig. 1. Effect of strenuous exercise on erythrocytes.
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Fig. 5. Changes of erythrocyte osmotic resistance

related with the days of exercise (normal dog).
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% g oo 10 103

KT FEMIER OB & —H LT, FRilbkoiz
FEEHFIE U BT LT3 2 L X Ul
KT, 3 Le sz AR LY, FER
RICR Bz & 9 iR ER O HEHTHER T 1 28
bﬂ&b&V?¥£m%b@L&ot.ébk
TEHNC BT L ’%"H“ﬁ%‘*’#??ﬂﬁ & YR
MEROPEIRIIT I S 5 75*7({, wéht ‘

5. Incubation #:}2 1 jﬂﬁ#f)&%?ﬁ[ﬂ@
r

Bh Bt 7o gl e o Wi o0 A7 48873 5k i Bk oo
EI RO R E BT FE TN -, 220
Ml & 5t 3 % _;wﬁtkﬁﬁﬂﬁﬂ CTEE
HREBLET L0, &5 CRIMEES I
Lz Lz aiRimERBcEl+ 3 L o cbh %
DL CHBEMIE TS, TheHT 5
ToDICRD L5 e ER e Tl - 7. ﬁ“iﬁ b b
FERORIC O TlERERSy & dfERksy & & Bk
LT incubate L = o {EFMEIZ >\ tﬁ?ﬂhfﬁ

BRBEEEREMET S0 TH 2 QURENIES
%)

a, Incubation [HEfH o Perz s

Incubanon(} 1% L A124E57 - T incubation

% E OB Ui b X v RS L.
2 VET’J’»’DTrh)(@ pair # SHlff,Tk&%
o pair PYCIMERARSY & mdERksy & 4L T,
B2 DRSS X MR A R L L JIRfIL
7244 37°C |=C incubate U, fRREAYICIEIGHT
BUIE L : 25, 2R E T4 < BB
ol B b o 5 7. L LERDLEER
[#] incubate U 723-& 1212 & SR iRHT
OWFTHHEA TFF 72, ZHIE 5 pair Ik
REETH -7,

H7xz0 14Th T, KEFRECHS A
RofERE BROMmER L %725 LT 37°C T2
WpfE] incubate L Z o fnERACHET O AR o Bk
(control) L zg#fift A RO MER (BAOmiE L
iz incubate L7z d @) lZovT¥EM TS &
K LzbDTh B, Fmroind control @
D 2 B incubate L7z % @ b4 < R Uhifi
ERDY. 2L UTARERIZE T 2 BfHE
% v T incubation DR E R E T3



104 B TR 2 i R A 3 5 I oD

PR B B rek - il AR < AN Table 2.
LEEIR L o incubation 3V

TR & LTI I R

Comparison of osmotic resistance of red cells in
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Fig. 9. Effect of adrenalin injection on osmotic

resistance of red cell (0.3 mg of adrenalin was
injected intravenously).
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The physiological significance of y-aminobutyric acid (GABA) in
the brain function. 1. The pharmacological similarity of a—chloro-
7-aminobutyric acid («-CI-GABA) to y-aminobutyric acid (GABA)

Takemasa Shiraishi « Toshiaki Hara (Department of Physiology, Tokyo Medical

College)

It has universally been acknowledged that GABA has a poor permeability through the
blood-brain barrier and so extrinsic GABA shows only very slight actions on brain functions.

This situation makes it difficult to determine the physiological role of GABA in the brain.

a-Chloro-y-aminobutyric acid was synthetized and proposed by Dr. H. Takahashi and
some members of the Daiichi Central Institute as a candidate that has similar pharmacological
actions to GABA and some excellent permeability through the blood-brain barrier.

This study concerns with the pharmacological similarity of this substance to GABA.

It is especially interesting that «-Cl-GABA is essentially the same neuropharmacological

agent as GABA.

PPN IS CEET 5 2 LDDORHR S
TUsk, -7 3 2 EEEE (GABA) o AHEHYE
ST BRI EVLIC R S LT & k.

COREO—EEE LT, ERRNI -7 3
DR R RS Lo e, INERAR I I 75 D
NET AP E VD MO T LR ONER
bl Twvs, L, GABA zAEkNIC
BB Lizs, MAPBELECECHRET S Z
LSRERET, B~ OBATRMELS, O
OB BN © BBRT & 5.
DREEOFTHO—HE & L Tk, EEERNR
GABA r 35 A YRI—T, IMPRE » HFE T
%, WA~OBITLEVHELERL, ThE
GABA oftfFH L LTHVBZLTH5.

BB 135 — BN A TP ST SE T & )
L, %% o GABA FHEMAOIIEEM &MET
L, a-chlor-GABA 73 B0 &HEML I 5B
DTHD L EFRE L. KFXicB\ T,

O BRI S
R EAC R A
CHEFI424E10 424 H & 1))

(J. Physiol. Soc. Japan (1968) 30, 109-113)

a-chlor-GABA © GABA 03H{ER o Hikic
DV TG T 5,

£ B F &

YU = D58 o e S AN % Mk &
DU THIIH L, Harreveld #icig L, /i
I3 i THEZAMAIC R4 + % discharge
ERRGIRHE L VR L. WM AR o BB
B & &t BRiE CIEY Harreveld ik & B L,
REWE MBI & Ma L.

RABILOWOKNEEBEHL, FIMENE
LHFEBEMOMEZ lmm £V L 2mm 2L
<, direct cortical response (DCR) % 553 L 7-.
AR 2 FEBBOB N ENIZE T LT,
DCR ek 2 8 e it Lic, BHRICIZERE
05mm DOFR—NROPEMEEHL, FBrEdk
0.5Fb DIERRCHIEL, 77 v v &L vy n s
7 7 Criogk L7z,

Nembutal J5: T ORI OABFHENNR O ML /E %
strain gauge (=X V BRIICLEHT 3 BRI M
ERH (AAEER) ik v HIE L7z, R
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HiBARNCES Uiz, MR L KRB NIEL strain
- gauge IC Xk W BRMICEHBL THIEL, &
I A SR A [ S & 5 4
Lol

EEy b XY EFTEREE L, Magnus 3%
W E Y FOWNREEXEST T 04 L THEL
7. WEBRIREIEIRICHETL, BKREZ#EY
FRREICRE L. RBPWRIL L oMERS

¥, EbicERL, Hif#s Tyrode ¥Ric 2 45/

HiE L ett, ROEREIT - 2.
% B % &

. ¥FY 5= oMEseEiaicst$ 2 mHiE

H
Slow adaptive type O HEZHRMIEIC—ED
BIENE % &, 8 F—E LT HEE D discharge
BEET 5. Z 04T ¢ GABA, g-hydroxy-
GABA, a-CI-GABA &{EfT5 &, “Fho
Baich discharge OFEEREVD L, HIHIZIHE

NED Bhiz. = GABA BEbiEI1TH
L7233, GABA 04X EAKE bIC/ER
% maximum [Z3EES 5 A5, BEE & IRIEEEL T
TE, BIEEEREREE TS0z itk
v, BOERARRILE Wz, EROBERRE
WEDEZSR, EE1HURNCIHEY, &R
EREHICBEES .

—%, a-Cl-GABA @ MA%E S i 1E A 2
maximum (2L, FOBRELEARREDOE
3 AR

FK1ZA~SFOBREHEHL TTR 7=

YWEORELIEHBEOCEFRERE L b 0
T, EFMETRAEERAL, ERAROIEK
BAEO%TRBEL, EAROMEE 100 &£ LT,

ZOEFIHIR (%) &Lk FEERXH1ILY
MERA L, BEBRBRAHEMERRICRE L
%, WOEREITE o7,

%1 OFERH 5L, a-Cl-GABA, p-hydroxy-
GABA 13 GABA o 1/3 2 O {EfIRE & 2

Table 1. The comparison between inhibitory actions of GABA, p~OH-GABA and «-Cl-

GABA on the crayfish stretch receptor

Inhibition of firing rate (%)

Compound )
1.1077  5.1077 1.1076 5.10°6 1.10°5 541075 (mole/1)
GABA 374 70.8 100
B-hydroxy-GABA L — 25 34 50 75.2 —
a—chlor-GABA — 24 32 — 64 100 |
Microscope
Control M aetrae

5a10°TM GABA  107%u GABA

L e

100uV

1

AP Y
/ Indifferent

electrode

011

Saline

Fig. 1. Experimental set-up and cffect of GABA on the repetitive discharges of a slow

adaptive stretch receptor of ‘a crayfish.
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A BB, {ERfFECEn U LoRER D
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. KBREFREM I 5 EH
E,%wﬁmﬁﬁ AL B35 GABA
DIEFIZ OV TIEE  OWIFEREIOD N HER &
NTEY, b3 “phase reversal” {EH ) EE
Hshiz.

K FO area postcentralis Fs L UYPED gyrus
sigmoides posterior » DCR %4 % o-Cl-
GABA e &7t 5 L EMA#IE GABA
DA L AL F—T, b5 “phase revarsal”’

B b5z,

iz GABA, p-hydroxy-GABA, «-CI-GABA
DiE« ORE (0.01~05%) Db D EERAL,
Chang® ®\ 1@ % primary negative spike |
S5 T B B 6 1L, A 6 PLic >\ TR
WL, ZoBoERT mm@a_avaa

WIZL S, ZEOMATRE O MICITREE R
b ol

B2k a-Cl-GABA o DCR izt
WOWTHRLIEGL D TH 5.

. ®FROMTFECHTBEH

K& 5 iz a-Cl-GABA 0.5~ 5mg/kg %
ARES LT, fUE, MRICHT 2 28 e fEi L
7o, Fio, R—EAIC GABA % RIESIRES
L, fER& L -

a-Cl-GABA OFRIESIC L D LS
T L, RIBEICHET Lctk, fheicikiEgl
7=. # 0P, bradycardia ¥, B3 bivie.

% {RR

DIAEI X5 5 AL

IR B 111

BRI BEOSEE L —BIEICEDR L
—E L THHOBD b HER D

B4
VCEETE &
STz,

21 a-Cl-GABA 2mg/kg O H#HARNE
SHT & 2 f)E, FRRoOZ{LERT.
a-ClI-GABA © GABA oMiFEic%t3+ 5/EH
EBREE (R T B, F¥fthsf] o 45, bradycardia
DHBEL) &, 1FEFEOLDOT H - /2. a-
CI-GABA o i R TR ICBE S % 3R 7o it
KOV TIRM DRI THEDTETH 5.

LA —

2.—\/ ‘

A,

et 1

Fig. 2. Effect of «~CI-GABA on the direct
cortical-response of a rabbit (2.4 kg). Corticograms
(retouched) show responses recorded on the post-
central area. 1. Before application. 2. 1 min. after
the topical application of 0.05% o—Cl-GABA.
3. 10min. after washing out with fresh Ringer.
Horizontal bar 50 msec. Vertical 1 mV.

Hgmwwwﬁ%WWWWWWMWMWWWMWWWWWWWW

MW

L

10sec.

a0}
100/ . BP
P\
20} a-chlor-GABA
L Img/Ke (iv)

Tig. 3. Lffect of a~Cl-GABA on blood pressure and respiration. Rabbit (2.5 kg) under

pentobarbital (25 mg/kg) anesthesia.
Resp :

a-CI-GABA (2mg/kg) was injected intravenously.
respiration. B. P. : blood pressure. Time scale : 10 seconds.
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Table 2. The pharmacological similarity of a—chlor-GABA to GABA
Evoked potentials Excised ileum
Compound Stre(gl; rggﬁg)tor of the cerebral Blo?d &rﬁf sure strip (rabbit,
4 cortex (rabbit, cat) rabbit) guinea pig)
Inhibition of the
surface-negative . Relaxation
GABA ~ Inhibition component, Fall or/and
phase-reversal, tonus—increase
ete.
a-Cl-GABA Inhibition The similar Fall The similar

V. ®r%y MEBHET % a-Cl-GABA

DYER

GABAY 3 X8 GABA HEED oL E
v NEIREA T BRI TR, BIESI
L UEEMicEE s hTwv a4t GABA cov
Ti% HobbigerlD, 3 L% OfELH 5.
a-Cl-GABA o x L% v MEBFICSHT 51F
Fid 107t mole/l DL EOEETHL MDD B
n, WHEBS IV (b \ik) HMifEsE L. L
L, FoEEX GABA IcilhL, %455 vX
HicEbhiz.

% £

a-CI-GABA 1 GABA o a-{ifiz Cl E#i%
i ole 0BT, {LFHE L GABA 22
EvpETcHs. LarLl, GABA @ chemical
structure & JEBSAVEH X2 OREEIC 22 72 D
specifie T, BREDIEHIIES LLEBT S
HYDTHD. .

Z ORIz B VT, a-Cl-GABA & GABA
DOFEH2EVER 23 & L T blood-brain barrier
SEOBMRET EOECBAIT OV TREL
. TORBERIETS LR 20 Th 5
7z. GABA » a-Cl-GABA o3 EM/ERIT
CEBOTHELTEY, oEABRELERLLE

bDLVZB. .

U H = OMBZAEMEIC GABA Z/EHL
e, ERAR—EMT, BEbi/ERORED
EFBzE, BT LEHOREORD b
5z &0 Kuffler 3 i L v BRI 1i-. Ly
51z, a-Cl-GABA o4, ULoBgo4 T

actions

actions

ez bk, GABA ofR#%Ick - Tit o
Cl-GABA »BHES hEE-Z & 2RMBT 5 L0
LEZDBN, ZOWEEHET S Lo T
DTEBRCZELELS.

" &

PV H = OB, KR, HoXx
I BB EN, KR, HolE, g, =1
Ty NORIHEIEA TS5 GABA & a-Cl-
GABA ofEfi% g, #®RaftL, WHO/ER
B THELUL T30, BFRMmEERcs
T GABA L0 dEShEE v & O REE 2

Fi & 2 whifid, AT ’“'&ﬂ"anﬂMaH—, TR,
KR 2 15 - 7o kG 1 IS MR I IR I 7 % iR
RLET.
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The physiological significance of y-aminobutyric acid (GABA) in
the brain function. . Distribution of a-chloro-y-aminobutyric

acid («-CI-GABA)-1-C* in the rat

Takemasa Shiraishi and Tetsuo Ohhori (Depariment of Physiology, Tokyo Medical

College)

It has been reported by many investigators that GABA has a very poor permeability

through the blood-brain barrier.

On the contrary, a—chloro—y—aminobutyric acid (e-CI-GABA) that is one of the pharma-
cologically similar derivatives of GABA was found to have much greater permeability
through the blood-brain barrier by autoradiographic as well as strychnine-spike method (after

" Dr. H. Takahashi).

a~Cl-GABA-1-C* injected intravenously or intraperitoneally distributed into the whole

body of the rat.

The autoradiograms show that a-Cl-GABA-1-C* distributes much richer in the kidney, the

liver and the spleen than in the other organs.

In the central nervous system it distributes with the following descending order : pons,
medulla ; subthalamus and hypothalamus ; neocortex, plexus choroidea, cervical spinal cord ;
cerebellum, archi-and paleo-cortex, basal ganglia.

a—Chlo’ro—y—aminobutyric acid (a-Cl1-GABA)
S GABA L 13(3% LVERESER 2R T 5
&V PREEAT ;«71@( a-Cl-GABA #iE i
BN Liclha, RN s s gmE s
35, BIMRCBITT 208 08 & iR
L7z,

E I

Ty PBLUOFREEMA L. 7 v bigx
L Tix, a-chloro-y-aminobutyric acid-1-C'*
(specific activity-0.9 mc/mmole) % FARPITES
L72#8305y LT, & 5 \WIZNERRAES L T604y
BRICHRE S, FERBZEZHNEL, 10%+1
D UERIFT T R TCHEE Lz, &lEdsoM
ﬁﬁ*ﬁfn&i b dlppmg method 2 X v autoradio-

/L‘ Py ’{[)\ﬂ _1
UFI424E11)] 6 1432 Hj

(J. Physiol. Soc. Japan (1968) 30, 114-119]

gram F{ERL L7z, Bz~~~ ¥ o) oA
VUTEREEE .

o, RROKWEEEBEHIL, 0.19% stry-
chnine §ITE L7z 2 X 2 mm DOJEK % &I
AL, 3 E—EOHEE T—ERNT O strychnine
spike 3FEA L7ctk, RBWEEHEL, 23
A ZiCxtd B B8 % s U7z, Strychnine spike
MEEFET 5 4 0, /e convulsion DFeA L
Teb 0, RRBECHEEEZE2 b DET T
T T, Z DSk strychnine spike method
(B8 CMEFT 5.

£ B K ®

[. 9y MERIZRBT B «Cl-GABA o4
A
a-Chloro-y—-aminobutyric acid-1-C'* % 200

pe KE 220g D F v MMCENREEST L T3045441C
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A U7z E RS2 S1ERK L7z autoradiogram
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r—Aminobutyric acid (GABA) D XHEEE
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%, KE 240g »F v M a-CI-GABA-1-C*
mmw@@m@%&m%LT%MLtw,ﬁ%

HYESL L 7~ autoradiogram # fEt L 77, )

MW ZYLL isotope (E4yAE L TV 525 pons
B medulla 1Zf 4 B 28 & <, subtha-
lamus, hypothalamus 7%z FLIZ¥k VT 5.
Cortex % neocortex M FMNIHEHREL D b
55423 E V. Plexus choreoidea 33 & UNINENIC
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FRBICH TSR IC isotope 23
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& -7z,

1IN,

DTH5H.
. Strychnine spike method (FEf8) 2k %

a-Cl-GABA o ki fz’E o blood-brain
barrier @I >V T
TEHEANA B I A L 72 3 & 12 strychnine

B 2GMOREERT D

Permeability through the blood-brain barrier in the cortex

( Strychnine spike method }

Compounds Effective dose (M9, )
cPs D-Glutamine 40
mmj B .
° . Trimethadione 80-100
o-Chlor-GABA 200
GABA >2000

— 00 o \\‘
......... E\:/.\ N
20 f e axe ey
4 AN
\\\

\ o
\
ot
LA . Amplitude (mm) \‘, x
e P
x----x Frequency (cps) N \ x. /!
x. AN

10F of strychnine spikes

1 1 1 "
g 5 10 15 20 2
D-Glutamine, 40 ™%Kg (iv.)

Fig. 1.
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H Plates. Autoradiogram of liver (A),
Spleen (B) and kidney (C, D).
magnification : x400. ¢ : the central
vene. m : Malpghian corpuscles
of the spleen. g: glomerulus. u:
uriniferous tubule.

Autoradiogram of adrenal cortex
(E), medulla (F) and testis(G, H).
magnification : E, F, Hx400, Gx
2050. g : glomerule zone. f : facicle
zone, T : reticular zone. 1 : Leydig’s
cell. b : basement membrane.sc :
sperma tocytes. st : spermatids. Ex-
posure-15 days with the exception
of the brain (44 days).
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Cortex

Choreoides

Subthalamus

¢ ,£; ; ,;;;/ §)

Area

Density of radioactivity

of Cl4— X —Chlor—GABA

Neocortex

Hippocampus

Amygdala

N. caudatus

Subthalamus

Hypothalamus

Plexus choreoidea

Hypophysis

Cerebellum

Pons and Medulla

. Cervical
Spinal cord

Lumbar

e Ed AR T e R Y A e B

Spinal cord
Pons (Cervical)

Table 1. 7 Distribution of a-chloro-y—aminobutyric-
et o . .

acid-1-C" in a rat brain.
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Potentiation of postsynaptic depolarization by
¥ -ribonucleotides in the crayfish muscle

Masahiro Ozeki and Masayasu Sato *

Department of Physiology, Kumamoto University Medical School, Kumamoto

It has recently been shown that stimulation
of the tongue of the rat with sodium L-gluta-
mate, to which a minute amount of 5'—ribon=
ucleotides such- as sodium 5'-guanylate (5
GMP) and sodium 5'-inosinate (5'-IMP) were
added, yielded in the chorda tympani nerve a
response far greater in magnitude than that
produced b& sodium L-glutamate aloneD2)3. A
similar potentiation of gustatory nerve response
has also been observed by addition of sodium
5'-adenylate (5'-AMP) to sodium L-glutamate®.
However, only a very small synergistic effect
was observed when sodium 5'-uridylate (5'-
UMP) or sodium 5-cytidylate (5'-CMP) was
added to sodium L-glutamate or when 5-GMP
or 5'-IMP was added to sodium p-glutamateD.
On the other hand, it has been observed that
L-glutamate produces contraction® and depolar-
ization®) in the crustacean muscle in relatively
low cocentration. Furthermore, wL-glutamate
produces a de‘polarization similar to the excita-
tory junctional potential (e. j. p.) in nature when
applied electrophoretically to the junctional
membrane of the crayfish muscle”®. In the
present experiments, therefore, a possibility
was examined whether an enhancement is
observed in the magnitude of the e.j. p. and
also of the L-glutamate-induced depolarization
in the crayfish muscle when 5'-ribonucleotides
are present in the medium bathing the muscle.

The nerve-muscle preparation of the first
and second walking leg of the crayfish (Pro-
cambarus clarkii) was used in the experiment.

* FRBHIEE « (RiRE T 5 REACAZATR Y i A A
(Received for publication October 30, 1967)

Excitatory and inhibitory axons were exposed
in the meropodite and stimulated separately
with suction electrodes. Excitatory and inhibi-
tory postsynaptic potentials were recorded in-
tracellularly with a glass micro-electrode filled
with 3M KCl or 2M K-citrate from the
abductor of the dactyl. L-Glutamate-induced

depolarizations were recorded from the abductor

of the carpopodite by the same technique
employed previously”®. 5-GMP, 5-IMP, 5~

UMP, 5-CMP and 5'-AMP, kindly supplied-

by Takeda Chemical Industries Ltd., were dis-
solved in normal crayfish saline?.

The e. j. p. induced by repetitive stimulation
of the excitatory nerve is demonstrated in Fig.
1, A. The magnitude of the e.j. p.s was in-
creased significantly 15 min after replacement
of the normal saline by the one containing
0.25 mM 5-GMP and 45 min after it reached
a value more than two times greater than the
control value. The potentiation of the e. j. p.
was greater when nerve was stimulated repet-
itively than with a single stimulus, as shown
in Fig. 1, A. The first e. j. p. elicited by a series
of stimuli shows only a very small enhancement
in magnitude after addition of 5'-GMP to the
saline solution, while the last of the series
shows a remarkable enhancement. The time-
course of each e.]. p. was not changed signifi-
cantly by addition of 5-GMP. The presence
of 0.05-1 mM 5-GMP in the saline produced
an enhancement in the e. j. p. and the maximum
enhancement was found with 0.2-0.5mM 5'-
GMP. The similar potentiation of the e.j. p.
was also obtained by 5-AMP, but neither by
5-IMP, 5-UMP nor by 5-CMP. No poten-

¥
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tiation of the inhibitory junctional potential
was observed by the addition of 5-GMP or
5'-AMP.

The L-glutamate-induced depolarization was
found to increase in its magnitude but not in
its time-course by the presence of 5'-GMP or
5-AMP in the saline solution. Fig.' 1, B
illustrates the potentiation of the L-glutamate-
induced depolarization by 5-GMP. In this

A
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A °
B
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€ 301 A
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° o 7 ) 2
3 A d
= o ]
& o /4 7
£ // /
— 20 a
= /
é ! [
o £ /
2 /
g /
£ 0= o//A /' ® Control
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A a 60
of R.P.=87mV
._#//./ ! i !
5 10 15
Current (x10°8 A)
Fig. 1, A. Excitatory junctional potentials (e. j.

p.s) produced by repetitive stimulation of nerve.
A ; e.j. p.s obtained in normal saline, B, C and D ;
e. j. p.s obtained 15, 45 and 60 min after immersion
of muscle in saline solution containing 0.25 mM 5'-
GMP, respectively, E ; e. j. p.s 120 min after reim-
mersion of muscle in normal saline. B : Enhan-
cement in the magnitude of L-glutamate-induced
depolarizations by addition of 0.5 mM 5-GMP in
the saline solution immersing a muscle. Vertical
axis ; magnitude of L-glutamate-induced depolari-
zation, horizontal axis ; strength of currents passed
through a L-glutamate-filled micropipette for 60
msec. Filled circles ; depolarizations obtained in
normal saline, emptycircles ; depolarizations obtained
30 min after immersion of the muscle inthe saline
solution containing 0.5mM 5-GMP, triangles ;
those 60 min after the immersion.

dose-response curve the magnitude of the L-
glutamate-induced depolarization was increased
significantly by addition of 5-GMP to the
saline solution. 5'~-AMP was also found to in-
crease the L-glutamate-induced depolarization.
In view of the results obtained on the e. j. p.
it would be possible to obtain a much greater
potentiation of the glutamate-induced depolari-
zation when short currents are passed repetitively
through a glutamate-filled micropipette.

In the preliminary experiment it was examin-
ed whether 5-GMP or 5-AMP affects the
resting membrane potential or the membrane
resistance, but no significant effect was observed.
Such results as described above, therefore,
lead to the conclusion that the potentiation of
the e.j.p. and of the L-glutamate-induced
depolarization by 5-GMP or 5-AMP is pro-
duced as a consequence of facilitated binding
of rL-glutamate with excitatory postsynaptic
membrane by the presence of 5’'-ribonucleotide.
The results described above not only yield
evidence that neuromuscular transmission in
the excitatory synapse of the crayfish muscle
is enhanced by 5'-ribonucleotides but also
supply a clue for elucidating the mechanism
by which 5'-ribonucleotides potentiate the gus-

tatory response to sodium L—glutamate.
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Reflex activity of the muscle in tetanus intoxication

Kohsi Takano * and Masaakira Kano**

* Department of Physiology, School of Medicine, Chiba University Chiba, Japan
w% Byain Research Institute, School of Medicine, Chiba University Chiba, Japan

‘The convulsive effect of tetanus toxin on
the central nervous system has been known
since the classical work of Sherrington”. From
the view of alpha-motor system, it was clarified
that the site of action of tetanus toxin is at the
inhibitory synapses of motoneuron? On the
other hand, the effect of tetanus toxin on the
gamma-motor system have not been clearly
revealed yetDd6),

Tetanus toxin of 80000 mause lethal doses
was injected subcutaneously just.on the left
triceps surae muscle of the cat. 18 to 24 hours
after the injection, the symptoms of local
tetanus were observed only on-the injected
muscle. Cat was anaesthetized lightly by mixture

_of urethane (300 mg/kg) and chloralose (30
mg/kg). The muscles on both sides were
stretched simultaneously at different velocity
using a pneumatic stretch apparatus®). Both
mechanical and electrical activities of expe-
rimental and control muscles were recorded.

Action potentialé of the muscles, which were
picked up by thick needle electrodes, were in-
tegrated by using the operational ampliffiers
(Fairchild, ADO-13).

" We have briefly reported about the gamma
activity of rigid cat in tetanus intoxication
noting the time course of the muscle activity
caused by pinna activation and electrical stimu-
lation of internal capsule and dorsal roots of

the spinal cord®. On the rigid tetanus muscle

* UL | TEAYRE MG | AR S
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the long lasting activity elicited by pinna twist
was eminent while it was not on the control
‘muscle. By the moderate stimulation of internal
capsule elicited larger and longer activation
on the tetanus muscle than on the control
muscle. It was suspected that these eminent
long lasting activation were due to the enhan-
cement of gamma-activity by the tetanus
intoxication. Fig. 1 A shows one of the ex-
amples of the ‘long lasting responses of the
tetanus musclel). The skin of the hip was
pinched in this case. This reflex movement is
an activity in the alpha-gamma-linkage, as
such responses as to pinna twist and brain
stimulation. Fig. 1 B shows the response of
both tetanus (upper pair of traces) and control
(lower pair) muscles to the stretching and
slacking. No long lasting effect is observed
after slacking of ‘the muscle. The activity of
the alpha-motoneuron, even if affected by
tetanus toxin and the inhibition to the alpha-
motoneuron is blocked?, goes back imme-

diately after the slacking to the level before

A stretching. The long lasting response elicited

by the pinna twist and .by the stimulation of
internal capsule, dorsal root or skin, is due to
the gamma-activation, while by the stretching
of the muscle the gamma-activity is not changed
but the bombardment of Group Ia dischaiges
to the alpha-motoneurons becomes greater.
The Group Ia discharge facilitates onlyA the
alpha-motoneuron but not the gamma-moto-
neurond). Therefore when the stretch is

relaesed, Group Ia discharges decrease and
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SOsec\

IFig. 1. Lightly anaesthetized tetanus cat.
(A)Integrated electromyogram of the left rigid muscle
(/) and right control muscle (r). The amplification
is equal on both sides. Muscle movement is the
response to the skin pinch. On the tetanus side,
muscle activity lasted long after the phasic move-
ment, while in the control’ muscle the activation
did not last long.

(B) Tension (each upper trace) and integrated electro-
myogram of the left rigid muscle (/) and right
control muscle (). Muscles on both  sides were
stretched linearly 10 mm at the rate of 1.0 mm/sec.
The uppermost traces shows the change of muscle
length. Tension records show the total of passive
and reflex tension. After the slacking of the muscle
there is no long lasting activation of the muscle.

hence the alpha-motoneuron activity also dec-
reases.

It was conclued that the long lasting activity
of intoxicated muscle by some of stimulation

originated from gamma-system.

This study was performed at the Department of
Physiology, Chiba University and partially supported
by Alexander von Humboldt Foundation. We are
indebted to Dr. Sakurai, Department of Hygiene,
Chiba University for preparation of tetanus animals.
We thank to Prof. Homma for discussing and to Dr.
Ishikawa for reading the manuscript.
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Differential effects of dexamethasone on L-alanine and
L-leucine incorporation into rat pituitary proteins

Sadao Hoshino,* Teiichiro Tonoue** and Kiyoshi Yamamoto**

Department of Physiology, Institute of Endocrinology, Gunma

University, Maebashi,

Recent studies in our laboratory have shown

that thyroidectomy causes a stimulation of
uptake and incorporation of L-alanine into
rat pituitary and that this stimulation is sup-
pressed by thyroxine administration®4%. Ala-
nine incorporation into TSH-rich, basophilic
granules of the pituitary was selectively influ-
enced by the thyroid states®). These results
indicated that thyroid hormones exert their
- regulatory effects on the pituitary through TSH
, synthesis.

Since similar effects of glucocorticoids on
the pituitary are expected, a study is now
being carried out. In the course of this study,
injected dexamethasone (DM), a potent synthetic
glucocorticoid, was found to depress incorpo-
ration of L-alanine, but not of L-leucine, into
rat pituitary proteins. Though the reason for
this difference between alanine and leucine is
not yet clear, this fact was considered to be of
technical importance in similar further studies.

Materials and Methods : Adult wistar
male rats, weighing around 150 g received a
subcutaneous injection of DM. After 12 hrs,
animals were sacrificed by decapitation and
the anterior pituitaries were dissected, cleaned
and incubated with amino acids. Amino acid
incorporation was measured after the same

method as previously described®. L-Alanine-**C

¥ BEFER  REIIEE (SEREEER)
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(U) and L-leucine-"* C (U) were purchased from
Rediochemical Center, Amersham.

Results : Table 1 shows the differential
effects of DM injected at a dose of 200 pg/100 g
body weight. Alanine incorporation was signi-
ficantly depressed by DM injection, while no
definite influence was observed on leucine

incorporation. However, when a large dose

(1000 pg/100 g body weight) of DM was in-

jected, an inhibitory effect was observable both
on alanine and leucine incorporation, the effect
being more remarkable on alanine incorporation
(—329%) than on leucine incorporation (—14%).

The effect of DM was observed 12 hrs after
DM injection but was not “observable 3 hrs
after DM injection.

Discussion : It is interesting that DM de-
presses significantly the alanine incorporation
into pituitary proteines, since this depression
of de novo protein synthesis suggests a
mechanism by which the adrenal hormones
control the pituitary function. The depressive
effect of thyroxine on alanine incorporation
into anterior pituitary proteins appeared 3 hrs
after thyroxine injection®®. In contrast, the
effect of DM was not observable 3hrs but
appeared 12 hrs after injection of DM. This

difference seems to imply the difference in

the mode of actions of these hormones.

The effect of DM on leucine incorporation
was not detectable at a dose of DM, at which
alanine incorporation was significantly depre-

ssed. The rate of amino acid incorporation may

N

g
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Table 1.
pituitary proteins

Effect of dexamethasone injection on alanine and leucine incorporation into rat

No. of Amino acid-C incorporation
Treatment -
Animals Cpm/mg protein Percent diff.
L-Alanine*
1 Control 6 10565+ 462*
DM injection 6 81474 592%* —23%
2 Control 6 144724 778
DM injection 6 10427+ 787 —28%
_ L-Teucine*
1 Control 6 62775 4-3052
DM injection 6 68142 44966 +9%
2 Control 6 86288:1-4478
DM injection 6 8511447918 - 1%

" Mean+ standard error. * The same amount and specific activity of alanine and leucine
were used : 3 mumoles/ml and 0.5 ycc/ml of incubation medium. **Difference from control,

p<0.0L.

be affected by such factors as cell permeability,
pool sizes of endogenous amino acids, and
possible metabolic transformation of adminis-
tered amino acids within the cells. Since
leucine incorporation is several times greater
than alanine incorporation (Table 1), some
differences in these factors can be assumed
between alanine and leucine. Further, in several
tissues other than pituitary, changes in both
amino acid transport?) and in amino acid pools!)
by glucocorticoids have been reported. It is
not known whether differences and changes
‘in these and other possible factors are conne-
cted with the differential effects of DM on

alanine and leucine incorporation or not. The

detailed mechanisms remain to be clarified.

This work was supported by a grant from the
Japanese Society for the Promotion of Sciences.
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IV International Congress for Pharma-

cology, July 14 to 18 1969, in Basel

Switzerland

Features of the Basel Meeting

Among the special features planned for the
1969 congress are—besides symposia—scientific
demonstrations and trigger meetings.

Trigger meetings have been so named because
they are intended to trigger off original research
ideas and new trends in pharmacology. They shall
have as their goal the encouragement and pro-
motion of those investigators who have refrained
from following safe general trends and have
dared to travel alongunu sual pathways of their
own. Trigger meetings however presuppose not
only originality of thought but a certain amount
of scientific evidence as well. The investigators
chosen will be expected to point out their main
goals and hopes and to present their results to
date. They then will be asked to discuss their

findings with meeting monitors and to answer

questions posed by the audience.

The organizing committee plans to have selected
scientific demonstrations of a mnew type. They
will not be scientific exhibits of past published
work. Nor merely films or demonstrations of
pharmacological experiments. Rather the new
type demonstrations will be provocative presenta-
tions of scientific data employing other and pre-
ferably new means of demonstrating scientific
problems and to orient visitors on particular
possibilities. The aim will be to provoke new
thinking to develop new ideas. The emphasis will
be more on ideas and less on technical perfection.

The symposia planned for the congress promise
to define the newest state of pharmacological
knowledge on special and topical themes by
specialists in the particular field concerned. The
speakers will be expected to sketch out the latest
de facto position for their audiences. Here also
preference will be given to topics which, despite
undisputed actuality, will not have figured too
often in the programs of congresses previous to

ours.
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