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R bicrTA4 FEMAICEHLTTS .
3) HED HRARIEE ROHKEIRERE O VT AARLEHPSESRICRY 5. **
4) EREE, BR, PEEFREFEFLZOHIEERAS LR CBEAELHCTB
BIAZT SV, '
4. Snf
1) SMERARE, FAAKERC TEBBET I NCET A TE Lo THEA
DEBFRAHZTE V.
2) SF&HE (800M), ZHAR (400M) RIEEHAEEHEA L TBMEHAA L RIFRC B
HIAHZT &0,
5.agivm$m¢ﬁﬁm FEFI414E1L A 30 H
L BACHT BT, FIAFKOEREOCHIALS I ERE T Y BB E5mIC By
Wi LET.
WEFn414E10 5
WREBE AHBRREPMAEEREE (4 B iiiE X g )

ok GERINET NI N

RS S A S ALY, 1A$@%kM$WA%mWH@%KT TR AALESESE
HICRBERAHRT S .
ERBIEEABETHISD 1B FEHRAEE %%E@%ﬁim
AAEEZSEERT Eif 812-2111 (fY) PI#R 6325 REOE FHpi86430%




Ra PN

N
\)

VR -

5 + Donryu

B & 7
(Lr% BIAME I8 U C B e 2 A ¥
(RN, SE BIF, fHES,
(SR, 2K3E, JEHL N4 Z DAl
IESHWbsNET, .
Donryu Rats #1f: ) IH L 72 BAE ko
Conventional Rats AEpEF ¥, 4%
LB BRIC DR T D
REET 2L 9% hwreLzd,
B RE—(Donryu) (Wistar)

v B R
MBE &5 v I (5%

BERBMHIREG608—3
TEL (0488) 22—~7493




CH A4 FE5E (1966) 28, 527-533)
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HHER — ZORBHE 612821 7:612. 8223

Paradoxical sleep —— Inducing mechanisms

wOA =

E FRTEINCEE -, T & &iC, FRERME
I EERBIC LI BIREEREKE 2 ), BCIREK
EHRBZ 5LV OBRELERMESD 52 L3
FRsh, LrbZ ooz Shizt
MIZL ORI “B” EREZEERLTY
B2l br OERMEEH LCHIEREL LT
HH % 0»h 2 Lz (Dement & Kleitman, 1957
8). & =T hIRER 22 EBERMESFET 22 &5
2 b, “URISHEIR” & 451 b iz (Dement,
1958 9). Z DRIFHEMR & &30 b I B DO &ft
DEPICE DICHBH BB BEHERT S
ERHBPICENT “WFAE” —RIC “HRE
IR” & 4313 bz (Jouvet, 1959 26).

Z D, %L OWFEE bR EYOERIEE

ZORKHLTVA WA LAZL TV BN, &
FHix RIERER” (SS LESFR) L. “HEER”
(PS L) TRz LicT .
B, BirmEcEs v (WFIR) T
BLL, BlRKETHRICEN I PS B iRsh 2
Z &b PS @ homeostasis & L TOEBEMHN
LS S T v B, b, Johnson b
(1965 19), ixt b, VBB S (1965 34) 1z =T
BT3B 2 o FEEEERIIC PS 285
LB Ak b > T H 5 . (Dement, 1960 10,
Khazan & Sawyer, 1963 31, D. Jouvet et al.
1964 29). H¢% Vimont (1965 47) D pkkEIC X
%L, PS Mi72R Mgz B0 6 REHlicks
% PS/TS (TS 13 &REIRFFE OWEFR) 1360%
iZie Y, FhUE22HE PS 2L cb 2o
E1360% % = & v L ERL TS,

%7z, Br =Tk PS oK EMHBRICRRY
BIEFET 5 2 L (Jouvet, 1962 22), IR AISSH

* IRBRFEREEE 2 AT
Second Department of Physiology, School of Medicine,
Tokushima University

(Junji Matsumoto) *

LEICHTHL, PS ki3 taic LAY 5
z & (Kawamura & Sawyer, 1965 33), M43
N+ 5 & (Kanzow, 1965 30), & h OFLENE
BX PSOLERFERTHBZ L (Brebbia &
Altshuler, 1965 4) 7 ¥ OpkigEk PS 1SS ¢ &
BABBILIDZZ LERELEY, T DOHE
BREICREE A D= X AONEEBDE 3.

&2 Ok PS 0BI&4S L D 7 03RS
AT BATE Y, Lo To Ofdlicsy
Tk & < iz PS oRFEIc o TRk T 5 2
LB THAD.

I. & 2

PS B o UGIRR, BETEHOHE
5. (Jouvet, 1961 21, Shimazono et al. 1965 43,
Tokizane 1965 46), #it& Kt (Yamaguchi et al.
1964 51), KEMEE, Witk © FHRE (Evarts
1961 12, Huttenlocher 1961 17, Winter 1964
50, Okuma & Fujimori 1963 42), & %\ &4+
HERECB T3y F 7 2 o BE (Iwama &
Sakakura 1965 18) 7z i3 PS $EiBic i3 Bk
DHHEETIED DY, PS ORBEMIETOL
OO EENS RV bR, LA
RO RMEBESICR T AIERETH S PS &
“EE” b OBRE, b5 VCIXERLIEO HIELD
BB icd 58, Eika X OMRicHLTEDb
HDTEELRERELETHS . ,

kB, PS o¥EREC> VTOEED AR
BOXEDOLBYTHB. £F, PS ommsis
ThHH, i EERE OB, e
IREES O ], HEROBEO=>BLAS
HThd. oM LTRE, LEX
REGTENEESTHS ). ’

¥7c, PS OBRAAR: SR R Ok L
BB DBASEEE, KT RRATRHER:, RIEHER
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R, BBCEHEREERREDH T TS,
0. ®

FHEME A I = X 5 AN A 1 = X 225y
Eh5.

A. TRV
. Jouvet et Michel (1960 25) it & = D FEHEIEEK
DBELSHEICE > TPSEHR L, =7 Nucleus
-reticularis pontis oralis & caudalis DD ES,
BEEIC & - TIS~97HR PS AEgiciiz bh
Bz Lind PS BEOPIRMEMLEZ Zic b &
T3 (Jouvet, 1962 22).

EFBR B T EHEX=LRLES
i, WRERECRT 2BRIEBOEL, HCR
BEB O, BERHEROWBENBZ 52 L
25, HEEAC LBV Y BALORD
Ex PS oBRICZEEAREY 2RE 2
ZLEBINTHS. LERsTRADAn=X
SITEBRTFE, TEEREORTEEZE LL
TRV Z L BB EEE LIE 3 DT IEH
BThHB.

I OoBAR R A ATHEEICE -T2 ALLRE

FERDZ LN TE, PS ociimakmEg
BROWEND Y, FRAICED TRVIBERES)
BRI B, MERIZE AT Y IRIEE RS 3
B THRIC 5. BB 2EBRIEEE—
FME R 1 7, BBt 3~5/sec » “pseudo
spindle” T% Y, %% % Brooks & Bizzi (1963
5) 1% “deep sleep wave” LIEA T3, Z 0
O IREIREGESh R A 5 23, Ikt
b BB, :

C xR =0 PS o8y, FEEREEEE»LART
ERAOHALFA—LRLRBH, £0XD
CHBIE LA, B UERBERENOEDLIC
PS A%, Thbb SS okERHELAEVZ

LR ENER LTV,

. PLEoRa 5 Jouvet §%, PS 1% SS rix
A BRRBHBICESL0THY, PS ORE
T SS BFELAVEORTWAE, ZhIiEE
Bl v O BBEHICBI R L0 THB. Rk
o BEI 2 8> TiX nociceptive DHIEKIC X —» T

ST PS 2 BT 52 LS TEBN, Th
VIBRHETOZ EThY, ERFMICE T
PS OR#ES: L U TKIKEE OB, cortico-
reticular D7 ¢ — Ky ZJHB A B =K A @j[\k
TE%E%% 5L (French et al. 1955 14), Kbz

BeRIBEYTRIOL D BEERELNS

DIFYURTHS 5.

RAED & OROMHEE o BE & Rakdic
D. Jouvet % deafferentiation FEERZ 1T
Twa. zhickst, C 6 G 2T
oM, Cs icBiF 258000, HERR
& OYA-REIRFHE O BINT, EAREHE o Bk,
PR O BT, BIEBIE OGRS L 21T »
R, WELLLTPSOREEZED T S
(Jouvet 1962 22).

ECORTEIH#E»P6H 2L, PS ORI
X U TR & 5 ik HIKTE-T &
BIZEZEFIZEL BDNRT, Lt - Tkt
DFEBEAEIC B L CIA - JEREIC 381 5 FETS
B BRHFEORRE LTRINTL S, L
LZ 0, BEERToBE2BRAT5Z 2k
Ty,

3T, Jouvet et Delorme (1965 24) 134D
5 HTESICEHAID locus coeruleus DEKEE
Bz & - T PS PofGREOHEEPHEDL
ZerROT, ToWHICE /) TIvEXVE
— ¥ 5% £ (Shimizu & Morikawa 1959 44),
noradrenergic 7= .—w P bEHREL T
% (Dahlstrom & Fuxe 1964 7) = L A & fhis:
B L R L oficBIEE RHES & L
w5,

B. RS

3, Schneiderman & (1966 45) (XKD
BRABIC X - TR b ¥ 7o KB O E IR 1.0 %
PR ERRBICHET 2 LEREAECDZ &
FWRELTCYSY, PS kiksh T,

BB L LTk PS offEERIC oV Tik
AW FNVE v, REEY, RSV E VTS
Jons. : '

1. NGWERNVE
Kawakami & Sawyer (1962 32) (k&N &



AR R 529

v PS offRicowv T, Faure 13 FEMApLE
FE L (1962 13), Mandell & Mandell (1965
35) XEDOMIC TERAFESLVE VT OV TH
FERfTRveER L PS oRBICEET S L v
IREERELTYE D, BROBEKTE, T
FEREBRELEBIWIC Y - TE LN IRED
LEZDEINDBOARNLE VT PS 0IREME
WHEENLZBEFREL T3 LiBbhizye.
2. REEY

PS o L & ic/MiR . EH L, B 8L
RORFREE NHEAK 4% = & ) bneuronal acti-
vity (ICBE s REPEES D Z L 1ZELD
N5 LThY, ZOoFTRE, BEESh T
5 DIRNEHRTH 5. White & Samson (1956 49)
13k iEER, Bessman & Fishbein (1963 3) 1%
a-hydroxybutyrate ABER, BfEZAE U3 L%
F L. 7z, Jouvets (1961 27) ik 4~-hydroxy-
butyrate, y-butyrolactone 25 PS #1523 =
& %7 L, Matsuzaki & (1964 40) 3{EikISHE
BPS FFEBETHLEREL TS,

LaL, 2ofER#FCo TR D A
TRV, WERIC LT Z OFFERDOERR,
FRIETIRIZ < B X T PS 2igts BEIc %3
L, Z8T5ZL&MRIWE LT3, SS 3§
R ICHERENTB Y, EFBTIESS»PS
DEMRESEMG L EZ Dm0, = OEEOHE
Yo PS ot SRS b O~ L Lh
e,

7 PS oiflicovTd SS oz B
FEETRETRD LN, PS 2od ot
BRROHERIRSTHB. LirL, PS 0%
%, BRI T 3R OHEIC OV TIRIER I
HEZEY 0L EZONS. 2z, B
WG OBIANIC X 2FBRHIC-OVCTS, MK
LB PS L oBROBERB—FicovTo
BEPZGCHY, EELEOHAMCELE L
TRBRDH Y, FHRELE PS kv Tl R
D PS iz b RTIRKEH L EN THDbIB
& BHOF T (1966 39). Lzt s T LESC

EoTHRESh PS LERMEPS 05—
DRCMOPDEEPBEDOND EBL LA

Th5 I, FBHRKIBLAMICL 5RTE
Bficbiz o TIEAT 2 b0 Th Y, b xid
FRERHNC B L & 5 2 TN O & 2 DEESR
KRB 5 4% (White & Samson, 1956 49)
LT, TOXHRBERIBED LRV
Litiave.

3. MEALE

Ps@ﬁ%kta)/¢@+m%5?é&v
IXERIZZ . 72 z2l@7 br ELik-T
PS B #ix 64, TV ick T PS pm
&5 (Jouvet 1962 22). L L =¥V Tk »
T SS EFERSHhB2 PS IH AT, TEF
Aealy U ESSEFERLPS L >3 TEBI S
LV IokkE b 5 (Velluti & Herndndez-Pedn
1963 47).

—fice 9 ) AEBE I PS 2iNs ¥ T
b A SS RHIMES ¥ 3 72012 F O —
WD ZIREID» OHEZ T LY. Ez PS
BHIE S MBS SS % b FRCHE LA
o THRILZ Eivbhua.

Hess (1956 16) 12 X 2 K FE trophotro-
pic & %% hypnogenic zone ® BfER3H D,
Ban 5 (1951 2) IZKBRHURTH © HE-FIR
B P2 itk - CIERDOA LS Z &
EROTEY, BIZIRARMEREE O B AL H HEIR
CEBRLTWAZ LR L, THS. Lo
T =) AREWE SRR T b SS 5%
THILREFCELONBZ L TH 5.

%7z, Mandell it T 5-HTP 3PS %
e oa, SS KT aEENRELTY
72y~ (1964 35). Vimont (1965 48) i3 5% = ic 5=
HTP #JEIRMER T2 L SS 2iis ¥ 35
PS#¥xz, E7WiE3 BRBICESNTSEPSo
EEREEELER LR B, £/
TIvAFRVE—EORERICE 5T PS 23
2560 SS REINT S Z b BOHATHS
(Jouvet et al. 1965 23). &EH LRICDORB L H
2 ve e EgIe 5-HTP #5272 SS
BESICEbNSMN PS 3z bhizrt i Th
B LEF O Tv % (Matsumoto et Jouvet,
1964 38). L7cdtoTI DX 5 iefliEn & MM
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DEr h= ORI SS REBRT S FRICEX
725K, D30 TEIB PS 0ilEmL 2 ik
HHORMERES L v e b= o
R > THEEN 2 DEBELZEETH
A5,

o EZONZDRT F v Y AEBKET
Th 5. PS pEURHEICHE, REK &
o, 5 CEBREERAPELT S22
BT, BRI H & OBEFREL S
ZLRMEENDS. ZOBEILEHIINAD
vw b=y, #5a T 3 v ERELEED
PS o HEEHOZLMEFRLTEF LAY
v PS TR T 358 o v TR ETE -
7.

vEeNME Y 026 mglkg B o OERNICHE
WU en@o bit, 0.5mg/ke @
BSR4 8T B SS, PS oIsHIR
BeFhSEHICZ bh, SSIIFE2HABR,
PSR #E3~4 BBV TRUDTHEL
AL H EST D,

VeNEUERBIZER N = OFIERBE T
»5 5-HTP #5212 % LEDIC SSEHET
NPS Bz bhicEEThoTe. EREFHE
24FEF D EgE T SS BB L ANV TH 5 e
PS i3 WAL LT LUENEVEBOBE LE
Bz bh Tk,

Lz AN, VeENVEVERBCHTaT IV
ORI EcH 5 DOPA %525k, PS ik
FTCIE2ARBRBVTHBLVICH LD,
C3HBREPZ > THEMLTYS.

Z DO MO HERIE O BIELIC OV TS
B, 2P\ HiEzLokr b=
v, F=23y, JATRVFD vidvEAY
itk s TeThbEd L, 2ok 5-HIP o
g BEIZX > Tew b= A[EE, DOPAIZX
STHTaTIvOREET D EHRESH
T3 (McGeer et al. 1963 41).

LieR o TULEDORERE LD THDE, &
u k= AEERIE SS OBRICEEL, PS X
ZRIT S dich T a7 2 LEEROBESE %
EThDHLWHLNTES.

ZZCHEEEITaTIY 0 5 b MRER
PS BT 30E vt LIEDBNS.

Ve %I DOPA 252 2341
BER—AIvoEELELLNS B (McGeer
1963 41, Carlsson 1964 6), 24R:[ELMRIC BT %
BRI 2V TN TR .

= = Ahlquist (1948 1) XU L+ 7
Fvr ) o BB E o B I %% 20
b, ThZhoMERID SS, PS txt¥ 5%
oW THRHNETR -7 (1R

a-fHZEHK] - LTk phenoxybenzamine (PB),
dibenamine, pA-FHEH|L L Tk dichloroisopro-
terenol (DCI), nethalide %M\ 7z. a-[HEH]
vt 15 mg/kg (i p) #H5IC X 5T SS ZHHL
T PS 2L, f-PEEANE SS 2EIE LY
Th¥hiz PS il L. Lo L, B-FHEA]
DOFHFEIE SS WM UKERMZERELDS
LR EBHAMETERBELOTHY, ZORK
EhOEETELE T FLT ) v EEWED
e bEEEETALE PS Bl hsZ L &
FL, PS OBRCE =7 F v U AEEY
B, Thbb VT EVFI URRETHD L
TS LN TE S, %7 Marczynski (1963
37 B AT RVFY v ERBICERT S
LickoTPS 2B LT3,

C. EHoEE _
— MR B R RE SR CIER O 2 2 & ik
BERLDONDZ TR BD, EHELIXT
DOEEIR & AT TRET BT 5 THIC.

IOEHIEFA s3I BERTEZ L
BEFTH Y, B 2723 02URBHICE
FABRBARICOVWT LR DA, B2k
D X 9 PS/TT (IT R4 o 2
Lo LU BELTRY 7.0%+034 Th 7z,
oz ik Dement (2965 11) 4 R 22T
24p 0 PS B AR »2b b —E
ThHILERhLDTVDS.
SERCXAI % “BHE” AN TEHOAT
B) 2 BiE Lis 2 b EIEEE & s L CRiilRgic
BATES L 4 BET b, ZO, &K
BUCHIEEE 2 CESHERHEIT 5 Lk Linh
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Slz. FOREE, THIZET SS HEEKT
#% 1ERELINIC bz b, B0 PS i1EE)
T, P 343 HicH b h, MEELT
“ERHRE” W AND ST T BB TR bE T
R (B0ghil L BIcBiE s ¥ 3), lar 4
BT o oI L B & SS iF “BEAE” X
DEVEL B 1EBHUN CHbh, KOO
PS i3 £ 1048 5542 (6 41) wBlbh, Hh
ICEERNC L A HHES I T SS BEL
WA PS ofEniflsh s e Bt d bR
7z,
B, ZOWRFEE L TER R xRS
(HNTENTEDAS PS 21 ) BOHEAY
LOBRFORERICO2EDTVED, ZhidE
7B AEE D & O PS 0 RBIHE O MBI &L
DTHHD.

531

I = #

SRR O FBEMBIC OV TE & Thik.
I OV IR BE TR E R Z 0 5]
EDOBEETHLEELZLN TV 54, TOEE
PEHEMICHEHESRZ L TEREZ® 5 L i3 Bbh
3, O MEEY b OREBOJEEIZ SV T HE
2BHRETHAH.

RIS I >V TR ASW A LT VEFR
BN EEY 5 LT, EREE, HREvE
Y05 LHIE ZRIEER, YHEREFEET D
BEOERBFRITHATH . HEILOVWTIE
w b= ARERIGRIEIER C BE6R U R R
EHERE LD LINESMLRY, S AT FVTF
U UNRFESEBEIEBTHS D LEFETELT
5.

Table 1.
Effects of a—, p-adrenergic blocking agents on the two phases of sleep
%
mg/kg (i. p.) Cat
TS/TT SS/TT PS/TT PS/TS
« C 59.4 449 14.9 24.8 D
é 5.0 63.1 47.1 15.9 25.3
L C 65.8 51.4 144 21.9
0 FB 75 472 35.9 11.3 239 D
i c 54.4 414 13.0 238 o
A 15.0 59.5 50.8 8.7 14.6
D . . C 52.8 40.1 12.7 24.0
B | Dibenamine { g, 58.1 51.3 6.6 17 K
B - C 54.4 -42.0 12.4 22.8 F
1'3 7.0 48.8 38.5 10.2 21.0
L C 62.5 48.2 14.3 22.9
o DCI 70 566 45.0 117 206 D
IC< ) C 50.0 37.8 12.2 %3 g
A ) 15.0 42.0 30.7 11.3 26.7
D P C 67.2 484 18.9 28.0
B\ Nethalide { & 63.0 4356 1944 308 L
C : Control
Table 2.
Normal sleep cycle of albino rats -
(% ~Rat No. 3 6 11 12 13 15 3 M=+SD
PS/TT 5.8 7.3 7.3 7.9 7.6 7.0 5.8 7.0+0.34
PS/TS 11.0 12.5 14.7 14.8 14.5 135 12.3  13.3+1.50
SS/TT 46.9 51.3 42.1 454 44.9 45.1 414 45.3%3.27
TS/TT 52.7 58.6 494 53.3 52.5 52.1 472 52.3%+354
Date 8~9 9~10 17~18 28~29 4~5 4~5  8~9 Dec.
& Oct. Nov. Nov. Nov. Dec. Dec. 1965



" 582 ’ ' Ak R

i d, WRIEROAHMERIAHTH Y,

“E” THWHERO—o o ML TLH Y, &
HERRRIRIR I RO R AR F — DR B
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Effects of metallo-chlorophyllin on the Ca and Mg ion metabolism
Shigemi Tanaka (Shinjuku Red Cross Maternity Hospital. Department of

Physiology, Tokyo Dental College)

Effects of Cobalt-chlorophyllin on the increase and decrease of Ca and Mg-ion were

investigated.

The exudation of Ca-ion from the heart muscle into the fluid of separated heart circu-
latory system was occurred by the administration of Cobalt-chlorophyllin, contrary to this,
the exudation of Mg-ion was inhibited in the same system.

In the case of Cobalt-chlorophyllin was added to the diluted blood samples in vitro, the
increase of Ca-ion and the decrease of Mg—-ion were resulted in the supernatant.

These increase and decrease of Ca and Mg-ion were also occurred in the blood of
rabbits injected with Cobalt—chlorophyllin, and these were, however, ceased by each of
treatment of brain stem cauterization, hypophysectomy and adrenalectomy.

The increase of Ca-ion in the plasma was also due to the liberation of Ca-ion from
compound type calcium in the plasma at the first time, and in the following, this was
probably due to the liberation from the other calcium rich tissues under the control of

hypophyse-adrenal function.

The decrease of Mg—ion in the plasma by the Cobalt-chlorophyllin was also due to the
infusion of Mg-ion into peripheral tissue cells, and the physiological hyperplasy of this
endocrine system perhaps accelerated this infusion into the tissue cells.
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B L T&%. & D b1 A TiE, metallo-
chlorophyllin @i cobalt chlorophyllin (LL4%
Co ch LHET) PIHUBAIL S OB RSO
BUERBIILICER 2 HE B 2 e NEH ShIZ T
BT, LELENBMABERTH 5050
E{ARHTH 5.

FERRR A 0 FEEEAOIE A 1, BurgiD B X 00%
ODHFICE > TERERHShI VR LY. 2
DOifFmE—FIC LTENTIE, <TXToM
MR e U TG Bt BRI T 3> L v )
Z e ThB. Hao X 5 izmetallo chlorophyllin
b 5RO D Mg T2 Cu, Fe 3
XV Co BEDERBFEFICE - TEBShZD
DTHY, LidZOFLERETRERNT
RRHCHBT 5 (FTW) borExbhTY
5. ZD X5 E#A» 5 metallo-chlorophyllin
Iz, Blrgi 8X O Zz0OMToRHEZDOEEH

mﬁbw?ivomgéﬂ,kwmﬁﬁo%é~

LZATHB.

335 1% mtallo-chlorophyllin D {EFFED —
WMEHOMCTSHMT, Coch o Ca*t k&
UMt ieB LiETHERRR L.

£ B 5 &

1) EBRF
ERIIIEEL I FT AL hA TP X
LERAVTz. b F T <BEROIBIEREA
EFRVCTOERSRBIR DI, EahA
VY EFREL LTEBEREBZ RO 1ol
HUlz. £Fle A v FR3 e N Z2BbT
BHM—EOFE THE L TERICH L.

2) BEEROIRETEAOER
BERDIREREATER Sh v 3 (8
JFRID) GefEv, F7 R A TRIC L 5 TK
BEIhe b0 eERAL, FRIE U CBMEER
FRCEEDOERERAT.

3) B LWRR D EREX

ETHAV X EMCEEL, FEHOE
PR o THEEBH L, ToRRE
BHEO 3 < ECRMRE 2B L. 2L TF
OHBELLYFR Y =2 — v E 2 ORBRRE D

URIcEA, cheiEkle. YR ==
— VO EHEITBIBAI 2@ L CHRSMcH B X 5
L, BEROMEER I 5T, ZOFRHT
IR IR oW, FIHHEEIC X 22 RIX
BN DT, #HiEDHIC Ringer #% 30 ce/kg
FHE L. oM 1IREFAEREL T Coch
DERERBZ L -7, oA L Coch 10
mg/kg % Ringer ¥ 10 cc/kg i@ Lic b,
BE+TBHZ LT L.

4) Ca™ B LU Mg** EEk

Ca*t BX O Mg*t o ERRIIRESX
7z. 72771, Coch » Co itk » T DEERIT
HESNDZBIDBD 5 O T <Pk S8&D
1% NaCN %z, 40 7\ L 50°C 1043
IR Uik 2 kT 5> kv ) ROBFERIE
BEE L.

5) BXERBEM, TEARH B X OEIF A%
Zh b OEFHROEMITFTED, FHP, B
19, KED S0BACE > THESRTWED
TEDOFHMMIEIET 505, BT 5 I EpEEr T
MRS SIA R 2 U0 Lo B A B R E
BE2AT SURTHREH (BE) i 30mA,
10sec DEBEME/2bDTHD. Ei FTEMRE
W REEO TEABHBE LAV TR LY
Thkk Lz, &5EIBHHIZERED o ft
vy, [l E R HH Lz, wThoBEeE D
J|EMCZNER L, FHEMEE 1 EB A
LTh 5, Coch o 5ERIcf L. %
D, BURTEO RIS T EAE S & ORIE
FAIHOBE 2R L.

£ B & R

[. Cat* BX U Mgt 0BEHEH)
BREOAFEMET IR 5 Catris kL Mgt
DO FIERICIEBET 5720, M) b5z -
DRE T FIRE) BT 2 BERSD - 7.
TOHRMERRT, BELYFXOMFcBT
% Ca** XU Mg* oZHiMn L% B
BFEL LY 1EFRCbIZ > TERKTEZ L
iZLiz. Ca** BL O Mgt oERBEROP
AEITT52L e L, EBREROHEBREITIE



HEE 52, FRiloRREL v EFEToMic
BFE#HR» bORMEF IS Z LT L.

ZORBRFE LR H1M0LT, £
BIF 5 Catt 3L Mgt 0B ELEIR 2
LN TER. ZOREREBZIRZ e, 1
FERAFH 17T v 3 F 2ERH Lz LI
| BB, o FERFEHER Catt~570 mg/dl

(2.85mEq/l) 3L Mgt+~0.95mg/dl (0.79
- mEq/l) Thol. Z0 Catt BIU Mgt o
EFEHEIC ST, BRCPRROR 239 Po 7 4 F
- Ewtgic Cat*~b5.5mg/dl B LU Mght~0.9
mg/dl DFHEEB TS, T EEFORREL
BT 5L, Mg™ TRz A PERRL,
Ca** ¢ix 0.2mg/dl FUIBETHS.

Ca** BIU Mg OREHEBHICOCT
1, BHRO Ca*t o EH#IRD L AR E,
%7 Mgt o EHIMm & AR L ERD T
B8, BEOERERTLECRAETH ST,
Fhibb Catt e\, EREHE S 70mg/
dl X v EEE R AL, 11, 12, 1, 28X
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V3HDOMEAETDHY, E4HAPBIAET
DEEFOZMEI TN VERESEL VKT
RHEBOTHBH. FhiTHLTMg iRz
LK HoBEBRRAR BN, KEFOBD LRE
FOHM L HBD bhiz.

ZDX 5 EBHNESR L bINEERI
X, EERRICBIT 3RS LR Ve L L
% AETREC R RSB O T M EPER L TR
D, TOENNPTH D LEWT 2 LIZEEET
HB. wHETLHRL, Catt Br Mgt ik
MR R RT3 Lo B TRELRRE 27
LT Y, EERIBE 52 OEBIL TR
P TEEERETLOTHS. Thike
Ln< Catt OAix acidosis #H72 5 LR
F <, Rz SARP RS o B
BB LS PRI BEE, ZOFHHEEE
BIRT %5 BB, REDRTFBREHELHbD
vz Xo,

I. EEAUREREARCKT 2 Catt BT
Mg** DiER

Table 1.
Seasonal variation of Ca and Mg ion in the rabbit plasma (mg/dl) -

month 1 2 3 4 5 6
No. 14 9 9 15 22 16

10 13 12 18 24 15

7 8 9 10 11 12 mean

value

Ca** 825 7.06 658 4.76 327 4.02 361 453 566 602 695 772 570
Mg**t 0.64 072 0.84 095 1.02 117 124 119 122 094 070 0.76 0.95

2 4 6 8 10 12U

Fig. 1.
Seasonal variation of Ca and Mg ion in the rabbit
plasma.

closed type

2

Fig. 2.
Apparatus for the separate heart circulatory system.
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& % 7= v ORERDIBREA @R SR O
BVEHACCEH SR 5. LELEEXZD
<BEARDBIERERZ Hv COER> 2R A
Dk < FTHHIIBERE & IR I BT B
Ca** BI WX Mg™ Lof#ElEZm5Z & Th
b, TOHMDIZDIIERD LD LI
B URERE (HETD) #FERALE. 2o
WS & o T DIBE AR O R H0E, RO &
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THHN, LEITSUTE 2-2) o X 9 it—
ERDEMBEFERE LY 5 \bW 5 FgMERE
ARV Wz 52 L NARETH 5.
BARCVEBE IR DS B & BASHMEBEIA D A
UURRAER) & ofRAERZ, &< EHBEIH
WishasXoic, BicPts Ringer & iR
SNBBEDOFRBEDF LIV EV. HTLHW
X B EHTESBEORK 2 fERE ST 5

5ThHD (5 2-(1) MBHE). T 7z b b B L. EleZh bWEOMERIKICR T 5 BHE
Ringerfi # [EEHICHER S €5 2 LTS, % BHEEOERIE, BY NHRELTV5. '

DRRLMBIC AT SN BEIRY = o — VOKREL
DB 2 b 6 FEC—ETH 5.
EFOBOBEE T L v BENRIELETD
SHEMERKREIC X > THfishs. &bz
OIUNEHEAR & R T 2 ERIR O W BiE— T &
T, AL L CBBIERER S 2 L b L B0

(1) e¢losed to open

72 TEE T - 0RO Cat KU Mgt o
HEREE LT, BAGMERRT A bkt
By ez 7o G, W BB 50 & B
MY |z A OBETOEEEZ M B~
EBREB I ol ERITOBEAERSRH 1
R ERRR L Th Bt Sz, ETHIEDCH

(2) open to closed

ca M}w Co* Nf
20 . 2071
/\,\ o 9
T S 7 N N
[ P N M
e b U“).,/ : : ’ ib] I : \-
e : \ — /’“ :
01234 o1 234 01 2 34 O 1 2 3 4t
Fig. 3.

Change of Ca and Mg ion volume in the circulating fluid in open and closed type system.

Table 2.
Changes of Ca and Mg ion in the circulating fluid in open type and closed type systems

from closed to open type after one
hour of start

from open to closed type after one

hour of start

hr. 0 1 2 3 4 0 1 2 3 4

/ 1.82 098 070 141 087 133 1.07 090 112 123

123 159 141 087 101 122 058 066 090 0.78

Ca**mEq/l) ! 1.03 142 195 164 112 103 095 112 075 095
0.89 188 °123 110 104 090 1.03 091 112 123

084 137 1.8 169 126 088 047 075 068 075

M.V 116 145 142 134 106 107 082 087 091 099

( 022 021 003 005 009 032 018 023 016 020

018 019 010 007 015 016 022 033 031 024

Mg**mEq/){ 015 039 022 010 005 011 014 021 026 022
, 1 013 028 006 024 022 010 010 007 014 017

0.12 017 016 004 004 008 016 026 016 020

M. V 016 025 011 010 009 015 016 022 021 021
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GEMES U BB s RiccehEh 11
MG R o, Z2ORTRAP L EREKD L
CEBASHRIC Y v ez, #ERKEFO Catt B
U Mgt %1, 2, 3BIC4ARFBRBRICERL
To. PBPARCERER R L 0 BASRICEI D 2
A ORI, Catt H Lk Mgt
EED 7T 0.2 cc T ORI T 525,
2RI EERIED £ 207 v L 25 ce b~
Kb ch b vH 2T, EICEDR
CEEFBILbEP ST, ‘

A. BAgMERER SR ZEMEE LIBE
FAGYMERER R C—E ORI & 1 FRERESR
PR Uicts, ZhERBIML CFf#s Ringer #%
CEBE LI LD S L, o OEHBEREHoCatt
BXOMgtt i 3-(1) Mo X ) EEEHYE
3. Tinbb Catt ZREEHNCIT0%7%
WL ERD EO#EME AT S, ZIEEASEED
WHERERB R - TV 5 i, ERERO
CCa*t BLGEBRA CBEATSAZ L, TLTH
#¢75. Ringer W CHEESNIX LW 5 0 L [T
Z OGN Catt MSHlE/MCEREL T BT L
BWEE S T B. ZOFAEOE Y FASHES O
TR TR & U Y 2 7o B B D IR AR I B
PICERBILESN B L, E e B ER 5
P LS A0 EHIIRECERL T Z
kﬁﬁﬁ%@%ﬁ%éné.%ﬂ&,cwﬂﬁ
Wic BB Catt OBAILO IO B b
LEBERBERE L S BRLEADNDS. —F
R o Mgt 1%, BREERO 1REFEIC
S0 AR T 23, 2 B H DUERITE © K
1/2 eEd+5. L L2 OBMERHET
Ringeriglc &8 Shz Mgt @ v-LiciZiE4d
W B Lz AHERDE, DN Mgt OEREN
MRECHIEI S v B & v o RO bRk Y 32
<. & o FcE Ringer g Mgt v~Uv &
DIEFLTVE D050 0, TOLHNE
ALEERZCER.

T XS SRR EER L, B
Ringerii & B258 & AAIMFRIC e Sha X9
kB e, ZoLERO Catt EERET Il
BELIXU WS, iz Mgt DN & 0 EERIK

~OWHESBE TR S h, —EBTE—ERH
BEVLBRCBATELOLELDBNS.
B. BAMEER SR EBASHEL LicEE

BB i, 1 RERRAMERER 2 R 27
STHRBIhEBREL 2 HE0 Catt BI WY
Mgt OWFEEIRE 3-2) Mo X H Tholz. T
hbb, Catt x— i WhHEmE»E, Th
X Ringer D Ca VL X DIETT
5. L7eioT Catt @BEEREH X v .OHWic
BALTWL Z LMAlbh s, £z Mgt i3
SHMETER R R T L T < A%, B
s O Mgt BSfasMGERE T B 7 &
EZibh5. :

Z o ko i ERED & EASMEC R R 2 80
Dz B L, FoRSEEOEERIETO Catt ik
DBENICBAT 0B L, FcRIFFCOH
O Mg* BERET 5 7o D R TS T 5
rIoens0ThHhs.

PEnksiz, ¥bbhkvEERMT,
DIBIEE L % b s hiciRiB o, OFN
Ca** fEasFRICEEEE L, RIRRICOFA Mg™*
OWERERSFREE I IR &S B 2y, B R ERIR T
O Mgt BWILFHRICEBALTL 5 X 51Tk 5.
¥ 7= LB RN . DIBRESE L TRER L 2
2p BB TN, PO Catt BLEFHAIC
BAL, FhkRECOEP Mgt 23 HSE
BT A Lok B.

. Adrenalin 3 X ¢ Co chlorophyllin o i
Fiil Cat* B XU Mg* e RiETHE

HIEBRICE T, BIMIEER RO FRrI%
BT eROHA Catt BSHEsMRICEREL, —
J5 & 7o Oy Mgt 13 % o 5 2SR 1 H] &
N5 PECIEERE DO Mgt MR~ L E
ALTLBLEVH T LEHMC L. ZLTH
PO IR TIE, FOBERED bhk.
2o, EHAHROTWD#L L, Ly
BORRRIC X » TURERELEE E L
&, ZoEFKEho Catt 8 XU Mgt i3 anfE
KIEET 3 EER L. [L3EWE & Ui
EiLES R BEE L5 adrenalin L+ Co
ch E®ZBAE. 7z B DIHERTBBIEER S
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Kbl Z0F A,@ﬁ&¢k%m3
ﬂfd[{,%"%’g (adrenalin 10¢ 0.2cc, Co ch 1
mg) X2 ~3SLINCHEHERTLE 5 O TH
WM EOEBL 5, 10, 15, 20, 253 X130
B LFENLBORBIIB I Ebah 1.
A. Adrenalin 034

Adrenalin {EFREFIZ 3317 2 BEAOIRIER I
o Ca*t BE O Mg OERIZE 4 KITFRT &
5 Thote. £ Catt ik, £EBRHICBT
ENE AT, LbZoEiniRingerfkiz i
J5iERE Catt fEX D LE LAV TOEMT
570, bbsALGHEKEAD Catt 23R

BRICEM L2720 bDTH - T, S5HEBD
HEINRITE50%ETH Th -7z, Eio Mgt b

AR/ N &R L. L Lo o Mgt o
Bk Catt o zh L &0BERRICL, T8
fEREER TR &N B X DT, AR EINER T
» 57z, % 14E1T adrenalin {EFES X Y 1647

O 510 152025X

Fig. 4.
Effect of adrenalin on the change of Ca and Mg
ion in the circulating fluid.

Table 3.
Effect of adrenalin on the change of Ca and Mg
ion in the circulating fluid

min, 0 5 10 15 20 25 30

0 5105 2025 0mm L G 5 (05 202 50

#ETICHEDN 3 HBRWEER <Y <> Td
D, 22055 X VMo —&EWD XY
KEBLY=>Th 7o, EHEILBVTE,
B1OLY <SRRI 2ED, £HE20<Ly
<SRRI SH/OWEMETR L. bHAHAID
BINBRE LN Mgt OB X o TR S
NI D TH Y Z OHEMNER A &YW 3
BIRD Mg+ #iE R Ca*t #MKISE D b
IV AEREE T I NCHEELRS.
B. Co chlorophyllin &

Co chlorophyllin #{Ef® L ® 74 DR
%Cﬂ+£¢UN@+®%§m%5n@;56
Hoic. ZOBEEDL Catt OHINETED 50,
Fhix adrenalin fEF T Ca** BN LY
LI VBRART, LabEREDOD IS TH -
Tr. FOE— 213208\ L2553 H B, 5
BT 380 TRE 2 O BUES R SN Te.
ZRIE T B AR Catt BNEIRER I I

O 5 {0 15 20 25 30(min)

Fig. 5.
Effect of cobalt chlorophyllin on the change of Ca
and Mg ion in the circulating fluid.

Table 4.
Effect of cobalt chlorophyllin on the change of
Ca and Mg ion in the circulating fluid

min. 0 5 10 15 20 25 30

1.30 1.94 151 0.74 0.70 056 0.49

116 1.19 221 1.39 1.25 1.37 101

Ca**(mEq/l) {1.09 174 1.04 1.25 1.90 1.25 0.59
. 0.84 243 1.19 0.88 1.16 1.09 125
0.61 0.83 0.69 2.89 0.80 0.31 0.24

M.V 1.00 1.63 1.33 143 116 0.92 0.72

045 0.50 0.45 0.40 0.38 0.62 0.58
0.32 0.65 0.58 0.16 0.25 0.53 0.67
Mg**(mEq/1) {(0.25 0.70 0.30 050 1.10 0.69 0.87
0.15 0.95 0.90 0.05 1.00 0.89 0.77
0.10 0.15 0.38 0.31 0.58 0.95 0.98

M.V 0.25 0.59 0.52 0.28 0.66 0.74 0.77

146 110 1.31 1.39 1.89 3.04 164 -
1.35 2.10 1.35 1.39 2.64 2.60 2.39
Cat+(mEq/l) {121 1.34 193 160 2.09 2.24 160
111 149 224 1.90 2.29 2.35 2.04
0.89 2.86 2.34 2.69 2.88 2.03 2.26

M.V 120 1.78 1.83 1.79 2.36 245 1.99
0.35 0.84 0.27 0.32 0.14 0.10 0.10

028 0.92 047 0.19 0.03 0.18 0.07

Mg**(mEq/l) {0.23 0.10 0.20 0.14 0.10 041 0.12

0.17 0.19 0.11 0.09 0.35 0.32 0.28
0.15 0.16 0.22 043 0.17 0.05 0.04

M.V 0.24 044 025 0.23 0.16 023 0.12
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Effect of cobalt chlorophyllin on the Ca and Mg
jon of the blood plasma (in vitro).

Table 5.

Effect of cobalt chlorophyllin on the decrease and

increase of Ca and Mg ion in
(in vitro)

control

the blood plasma

cobalt
chloro;glyllin

hr. 0 1 3 5

0 1 3 5

Lo
[loXe}
o
<
)
N

.60 0.40
610.30 055
70 0.64 0.90

0.94 0.730.69 0.72

(0.60 1.33 1.43 0.37
0.55 1.07 0.85 0.95
0.47 0.94 0.38 0.08
0.421.67 1.03 0.52
0.331.50 0.69 0.22

0.47 1.300.88 0.43

1.40 3.96 3.15°3.80
1.15 3.66 3.41 3.60
0.94 2.09 2.95 3.25
0.882.69 3.75 3.31
0.75 3.60 3.64 3.49

1.02 3.20 3.38 3.49

0.720.32 0.28 0.35
0.590.40 0.46 0.85
0.430.25 0.64 0.75
0.370.67 0.15 0.97
0.340.47 0.33 0.57

0.49 042 0.370.70

FH Hs——Metallo—chlorophyllin @ Ca % X 0% Mg 3k kIS8

FIEE 330 COAEP Mg o iM% .
ELMEIENE L EHZ TV,

Ll Eo X 51z adrenalin @ Co ch ok
Ca** BX U Mg*t o i+, FT
D BB R Lic, Ca*tt (i by E o /Em
Bz zhEnging s Lz, adrenalin 03
BNV B REREE, o — 7 O BHIHIRN A
bLh7zmoick LT, Co ch OEAICILEiHT
Y VBRERIGERHRCTEENT. £ Mgt i
BV Tlix, adrenalin {EfRRIC —AEMEOFEE /&
BINRERE»NIz0xt LT, Co ch fEHR:
TiED LAOE Mg*r ot mifilah s 2 &
THRTREREPRENBICBE e h Tz,

B3 5z, adrenalin Z.0MHA Mgt 551
K HBaAMEIC BEHE Lo, Catt LIREEICEE
B L® 5. %72 Co ch ZifmAo Catt &
2 KBS L B 2%, L Mgt o
MBS~ O BEREIFEE TR B LA B
HELDDEH/ERALTYEDTHS.

V. Co chlorophyllin % ERIC{EH S¥
Ao LiE Cat* 38 X 0" Mgt 0 ZHj (in vitro)

B HC R A D A e Coch #{EFAE Lz
e, WERIR Cat* dpgEicEimy, Mgt i
Ebbhivd EEDEMTH S Z & EHIER
TR, #F ¢, Coch FHEE o miF Catt
BEOMg™ 0oHEERFT 300, Zofk
BB in vitro o fikic st Lo R
ERTMICOVTHRETSZ LIt L.

ZOEBRERBILIICY ST, ETRER
T 9 X 0 TEEBRINNE & AR REK T 245
KHERLEZbDOEHE L. 2L TIoRRIM
W& 2cc TOR/NRBRECHELLE, Mo
RINc oy, WEER B & CERRFIE L
T, 36C pIEREBNICHKE Lz, 40
EREBCERFE Y IRTF >0 BER: 2L
7z. 72 Co ch DIEAERIFHIRIMLIE 2 cc Tkt
LT 2mg & L7z, ZOEBRBETE 6 KR
#J: 5 Tgb ofc-

9, Ca™ OZFHi245 L, HBERFITIE
EEAEEFSLELDERLTV Y. —fF
iz B3E Catt D723 5 b IR HER & 2,



HA

ZOMEN~DBABED b D. ThiCHL
THBRRSITIE, £flicks\vTEER Catt @
AR B, 37 L5 EHBICIEEE LT
BMED 3fELL kit bEL. =o Co ch oM
fasMg Cat* sEINPER X, BEROIBERIETD
BOONILLIAHTHS.

LT AT, HRICBITS Ca OFFEELRED
T3 L o0, c@ﬁ'fmﬁ;kméﬁkioh‘éﬁ
Tﬁ—&LWbEhTVﬁP(§N6w)Lk

TR B g 5 Cat* Xk Mk
aﬁz%ﬁmbfc%@m&f;vkv\zi5. &t
i, EREmEPICHS vl TmEq/l &
FEiNTvwsi Ca ofofEsR Cad, =0
KT A Catt LndZ e ELLILE
dhiEm by, Ll Catt 25 etk
DHIhEREELDSZ 21X, Co ch 235k
MmERAEFEOAKS Cl 2MfasMcFEE LD 5
@EHETFB¥) Zk, b3 v 3—REkmEAD
Na zZzhnBHELDE FL®) z&, %
LTEHOMERT b L LFHAN Catt iz h
X o THEIMRICHB LT Bz & i &b
b, BRBHINEZLZATHS.

—7J5 Mgttt i BvTid, SRR CER 1
MEHETWS. 1 BN ©—27 2/EY,
D#RALT 5 L2 A0, MEkPR Mgt i3—E
R P I L T B, BOMERNIES
Lo tBEbhs. ghicd LT Co ch {EHT
DWRFFITIE, T k> hEFENIEL L AZD
BT, BEALEREORETHS. ZOZ L
1%, Co ch 23MEkpy Mg** o Mg skt & i
MCHfle L) 5 2 &L 2WfE-Tv5%. 20

Mg*+ iext3 1B b, RIS Tl R 7z B AL
NEFERAIEA I B B IRBOMER L F—F T 5.

ZDX5ic Coch i in vitro @ fEkic 3L
T, B x ) LG 256 L Rk
BWREN. TabbEPORKAR Ca &
Car* b a3z itk o TREFD Cat E %1
E L, MR Mgt ofifust~ o bk
FHIEELDZZLITE -5 TED Mgt B2
HPELDIDTHB.

V. Co chlorophyllin o ifijE Ca*t B L
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Fig. 7.

Effect of cobalt chlorophyllin on the Ca and Mg

ion in the rabbit plasma.

Table 6.
Effect of cobalt chlorophyllin on the decrease and

increase of Ca and Mg ion of the blood plasma

cobalt
control chlorophyllin
hr. 0 1 3 5 0 1 3 5

3.522.312522.83 3697 38 7.38 2.99
3.222.733.182.50 3.513.898464.18

Ca+*(mEq/l) {2.971.822.41326 3.204.92 558 6.09
2.682.191.912.80 2.69 4.60 7.62 5.27
2402.512.192.30 2.58 3.07 8.92 8.38

M.V 2.962.392.442.94 3.144.777.545.38
1.131.591.28 1.05 1.110.13 0.05 0.05

1.06 1.121.08 0.92 1.030.47 0.12 0.11

Mg*+*(mEq/1) (1.021.210.890.98 0.98 0.59 0.16 0.08
0.981.491.380.89 0.950.520.48 0.17

0.951.54 1.46 0.82  0.900.07 0.13 0.02

M.V 1.02 1.391.22 0.93  0.99 0.36 0.19 0.08

Mg™ B k@ e v
RO E v T o RS in vitro o Mg
ST A7ERE ¥ b, Coch izt Cat
PHHELDEY, H3VikiEAE Cag Catt
b Ly, RRFCHAIA Mgt ofifast~oiE
BEZFHIER L2 Z 8B Lino7c. ZDFE
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Bk Coch #EH LBV XMk
Cat* BX O Mg* DEEEZREL, HT7THIC
AT &5 SR EER.

EFHBE LT, BMBEEEYIETELSGT
T, ZHhODMERTFIZEATENR bZbEh
ZPESHEBFE L. TORKRTOXECat
Vi, ZLBREO—BERSE L ETLEE
7z. Zhicst LT Co ch 10 mg/kg YEEE:D

1y Ca** 1%, 5WEHT, §ifE 3.14mEq/l
(100%), 1H¢[HfE 4.8 mEq/l (153%), 3 REREE

7.5mEq/l (240%) ¥ X %5 FEfE 5.4 mEq/l
(72%) L5 X5 PEEREMISEREL
foo O X5 fiiE Catt WK EEEE L
DLEERBEHO O L 2, Bz LCo ch

) (in witro) Q) {in vivo)

/A

_

ORI T A EENLERASIR I b0 &%
ZbiLs.

—7%, M Mgt ZRmEEOHIC X 5T
Ca*t L3 I BEOWMBINERT. ThiC

st LT Coch mgREo Mgt iz, 5FPFEHT,
BifE 0.99 mEq/1 (10095), 1 E5fEIfE 0.36 mEq/1

(36%), 3HEMEME 0.19 mEq/l (18.3%) B XL U5
BRME 0.08 mEq/l (8 %) L5 XHic, HED
TEHALERERTOTH S, BEORERE
FivCoERS in vitro D MIREHE L LIcE
Bxcix, Co ch ixflfapy Mg** o miasERE %
BEIE® L5 b0 LIRS N SR B/,
EENTERZOX) BEEREED T, mFEFO
Mg g L A EHERLTLED X5 kiERE
B, EYzic Co ch &3 MiE
Ca** Z2EEHECHNE Lo, FioiiF
Mg** 2MBECHD E L 20Td
%. BEic, BurgiDosFHIO S vh
% chlorophyllin 12 23RS R & BRER
L5 L REEERA DI LE
§ LTS5, T @ chlorophyllin
L cobalt & #EA¥ Lz Coch i
LED LY BIERRS B E ) hER
BEb L. #RO Coch LR
iz adrenalin 28 Ca** /€ L,
Mg+t ZHIIE LB &\ ) REE R
ELTVA20THB.

S o
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.
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Fig. 8.

Increase and decrease of Ca ion and compound calcium in

the blood plasma in vitro and in vivo.

Table 7.

Increase and decrease of Ca ion and compound calcium in

the blood plasma in vitro (mEq/l)

x|
5 (i

VI. Co chlorophyllin o#E&TIE &
VB Ca it B Xig 8

B Ca ARMIRARICIFEL L
V. La L in vitro ozR1iEkic Co ch
PEAE LD L, FoMmEEERD
Cat* 3 ReEREME R T, T B
ERRECE 2 TSI B B
fEAAl Ca o Cat* fE>L\vH i L

5

0.1 '

3.3 DERD BNEV. FZTHAH Ca &
o Ca** O O HE & ke 5 &%
EMEZK L, Coch % in vitro THE
33 B ERE L e, BE0%
I ZOEREB I E - ATV

S\ Ca Nhr. 0 1 3
A { bound calcium 2.2 0.6 0.5
Ca ion 1.2 2.8 3.0
B ’ { bound calcium 2.1 0.2 0.1 .
. Ca ion 0.9 2.8 2.9 .
T C { bound calcinm 2.3 0.3 0.1 0.05
' Ca ion ' 1. 3.0 32
M.V { bound calcium 2.20 0.37 0.23 0.08
' Ca ion 1.03 2.87 3.03 3.17
S. : Sample M. V : mean value

T, S bICHKRERERATHE.
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A. Co chlorophyllin @ ffi#5 %5 Ca i3
TETE

EBRNV TR, Z0gEs0 Catt OEED LI
SWTiRETL, Cat* MR BTz %
B L. 2o sk Catt b &b, ik gt
DiEER Ca DERICEICEEEIN-72. Z
DFERHE T, # 8-(1) MOFKREIE LIz,
Thbb Car BERNVOHA L AELL,
FifE 1.03mEq/l, 1F:ffE 2.87 mEq/l, 3%
I 3.03mEq/l 35X V5 EfE 3.17 mEq/l
LS KO CEERENE BT, AR 0
BEOMFAEL Ca 1IpIfE 2.20mEq/l, 1 MRS
fE 0.37mEq/l, 3I:ffE 0.23mEq/l BXO
SHFAIE 0.08 mEq/l &5 X 5 o875 8
EHE, HBHERECBT 2545 Ca L Catt
DOFI>E Vi Ca ICPERLLFERD bhian
o, ez i Co ch ik g FiEiz 31 3
Ca ZfEARH Ca h bAoA A4 L BI~ERIC L L+
LbEDTh5.

B. Co chlorophyllin o> fij& Ca iz 3 X &+
%
%%mewrm,&mhm;ofm%wa
PRET S Z bRk, CoERTCIRZIOE
BORFAI Ca DEECEE LRIk
v, H8E, B 8-2) Ko X5 hpiEE &,
Tishbb Ca* OZEHNL, FfE 3.07mEq/],
1BERME 4.90 mEq/l, 3 I[EME 7.53 mEq/] 3
X OS5 HERIME 5.43mEq/l » X 5 T, BIEBRER
BEREERLE P T, —F, A Ca EiE
3.47mEq/l, 1I§[#fE 1.70 mEq/l, 3[4 &
1.03mEq/l 3 X 085 BFfEIfE 0.97 mEq/l &5
L) BB ERERE. ZZTEAETREZ
L, BHEL 1IFFMEC BT 5448 Ca B &
U Ca'r oF1 o V#E Ca BBV Thd 6574
WL 6.6mEq/l Tiz L A EEEL TV LY
SRTHD. ZhiTBZb<, in vitro DFEH
Do, Coch BNEEMBETOHEAE Ca iz
BoeTihe A bELwsZ L 2WED D
DEEZONE., 7 3FEICBT S Cat o
B, AfERo Ca SFEE» bBIESh
TebDLBEERS.

Tabel 8.
Increase and decrease of Ca ion and compound
calcium in the blood plasma in vivo (mEg/l)

S~ Ca ~~hr. 0 1 3 5
bound calcium 3.7 19 11 1.0

No. 102 {2545 31 50 75 60
bound calcium 33 15 08 0.9

No. 103 {5, 29 47 77 51
bound calcium 34 1.7 12 1.0

No. 104 {2945 32 50 74 52
MV {bound calcium 347 170 1.03 0.97
' Ca ion 3.07 490 753 543

S. : Sample M. V : mean value

VI Bmekes, TFEEREH S X ORIEAIHIS)
T Co chlorophyllin ® ffi{ECa** 5 X X Mg**
OB XE T

Co ch &Nz X - TifiyE Ca™* AAEEZ M
L, ¥/ Mg*" BBEEST 52 805, BiE
BROHB L. 2LTZ g T OERERES
5, Coch ZEHEMMIC/ER LT Mlap Ca
MRS R E X, FIRRCHAEAN Mg ok
S~DWEHEEZBHIEE LB Vv o EEN, Zh
SOMBRIEZREELDB VDL 2OWETH
AHLEZ BN

&z 57T, Coch DEFKRAZIELHHAT S+
37 ERREFFE E F A ST Vi . Blirgi
G %  DIENEI X 5 THF S h - <E
FANT T R T OB ER - EEREREE LY
B>LVOEZFTE, LHTVHEHETE Y
EBNR D5 CIRBERMZERZZT T
%. kikzo Coch kzofbiEEnr» bl
T, ft3o chlorophyllin L iz EFEHE + RiC
LT3 ECEEERER OV, Fhided
2 <, Coch DEFEKRMEIFRL <Co DIEE /2l
B EEERIC X - TER Shiz TEE-F
EREBREORIEREESIC L 2D LV SKT
BEOEZND D, HHD XEE U TKRSAHE
DEEP G, FHEL ZIERE O BT & BL
T, FHKLD RMEEME L < Na 5L
KEGOREBEmEBRT itk > TER
Z# Coch o X BAMRIC I TEE-RIFE
BEROBEREMIFIE R FTET 5 Z L 2¥BH L.

= THEEE, HREED, TEAHHEBIO
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B SUHEC IER 7 fijE Catr 3L O Mg™ X
SRS B SN B D B R L TR
oA, f¥F Car 0BA

Co ch GO ER R ME Ca™t KiNE, B
SERICBVT, 1 HRIEIS3%, 3 RHIE240%
BXO5REME 172% 25 X 5 il L 2.
Zhicst UoMEEEn, TERARDR X CRIE
BRI T i Ca St x —IERFRT 5 L5 9
@0) &£ 5 VG}) i) fC-

F TIKEEESFIc B 5 Co ch o ififE Ca*”

brain
cauteriz.

hypophys-
ectonmy

adrenal-
ectonmy

TN

RKRE, 54T, BifE 3.86 mEq/1 (100%),
1R5[E1E 4.75mEq/1 (1239%), 3 FfE 2.71mEq/1
(70.2%) 3 X Ot 5 BE[EME 3.01 mEq/1(78.0%) &
WH RO IEE L. Thbb IEER, E
BHNE ETRAEVIZ LTS, BFRCHINE B
D TRD BB, DBEREBOER L. T
DT LRIEFER Car BEIMKEERHRT 57D
iz, BNEHERESEE D L XM EE L T
VBRI LEERLTCS. ‘
¥ - TEREBHAICOME Cart 1%, D
5 438 <, HifE 3.24 mEq/1
(100%), 1% R fE 4.40 mEq/]
(135.8%), 3 EFfME 2.71 mEq/l
(83.3%%) 35 X URE B A 2.96
mEq/1 (91.3%) &5 X 5Kk
ghi, WEBEHFAOEALIRE
MEREDICIERER L.
TOXHICTERD EREE
FiEIc ER 7 Co ch-ffijE Ca**
WSO FBICEE LT 5
Tz EAabh.

0 1 3 5 G 1 3 5 c 1

Fig. 9.

Effect of cobalt chlorophyllin on the increase and decrease of Ca

ion in the blood plasma under various -conditions.

Table 9.

Effect of cobalt chlorophyllin on the increase and decrease of Ca
ion in the blood plasma under the various conditions

S DICEIRAI A ik, BiE
3.41mEq/1(100%), 1 KefifE4.02
mEq/1 (117.9%), 3 E5[EifE 3.89
mEq/l (114.0%) 3 X U5 B
f& 3.26 mEq/l (95.3%) L\ %
&5 7mifnyE Cat* OEERH B
h, ZOHEALERE2mEFECa

3 5 ()

hr. 0 1 3 5 BN SERRIE S e,
440 394 395 230 PDEDX 5T, ZhbiE
brain stem cauterization(mEq/1) %El)(% é%g %?g géi f&k{tr‘w%:-ﬁ#@ﬁﬂ.{% Ca** 1%, Co
3 sh 1 33 ch ENRO CCRMCERR
M. V 38 475 271 301 B b —EEMO E S LE A
354 389 344 - 295 ® 55, IRHUMRICBWTE
: hypophy§ectomy(mEq/ 1) ggfl) igg %ézll gZi iz Cat* HWINEEESHHD .
i 38 i B s cocew mee
M. V 324 440 271 296 Co ch-Ca** HEINEHIC =20
393 420 275 281 HEERNAL TR ENEX
adrenalectomy(mEq/1) ggg igg 2’% ggg bhs. T b Coch itk
So2 G s s OEWMcEvTE &F G
M.V 341 402 389 326 ch oM *t 5 BEERE
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- AofERe LT Catt REREEICH
MELDZEERD v, K TiKE-
TEE-BIFE O BERKEZANALTZD
iE Ca* oIz —EHmHAs3 b

DLIBEENS. : O ¢

B. mif Mg* o4&

Coch HEDIER 75 Mg™ K&
i3, 1HFHI#£36%, 3 ReEI%18% s L Ot o
SEEIER 8 % &\ 5 X 5 ICHREE 7 i
EAHETC. Uh LMERBES, TEMAH
HB L URIBLIHG co Co ch-fyF
Mg RIRIEEIOKD X 51z, —f%ic
ORI S 7.

EFMEREE 19 4] < Co ch-fiujE

brain
cauteriz.
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TR ectomy
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Fig. 10.

Effect of cobalt chlorophyllin on the increase and decrease
of Mg ion in blood plasma under the various conditions.

Table 10.

Effect of cobalt chlorophyllin on the increase and decrease

of Mg ion in blood plasma under the various conditions

Mg* RISk %% &, 5IEHT, B

hr. 0 1 3 5
i 0.76 mEq/l (1009%), 1 .
& mEaq/l (100%), 1 sRfe 0.74 085 094 076 094
mEq/l (97.3%), 3 #[fE 0.61 mEq/l brain stem cauterization 8% (1)8.; 8% i éég
(80.2%) BI O 5IFRIE 0.70mEq/l (mEa/]) 070 029 016  0.38
92.10 V5 I . 066 043 085 047
¢ e 7) i & ‘9 @ f%ﬁ LTwel, M.V 0.76 074 061 070 .
TER 75 ML Mg ™ b SO & 1 7. D 082 030 115 060
RORBHERT S ShObhD ey | 028 B0
0] sectomy{m. R . . N
by EF7 Mg BORKEORRCE vimEa 057  0.09 054 078
#b U BB A 0 B B L 048 057 012 028
o = M.V 063 037 048 046
TOeLZ L BEIRT 5. 073 046 063 096
- T < i - 071 040  0.16 .37
= 7L' FEHHITO 1% Mg X adrenalectomy(mEq/1) 0.62 0.18 0.31 0.59
JiE, BIfE 0.63 mEq/1(1009%), 1 B 0.56 8.%8 8.63 8.22
0.41 37 5 .
fE 0.37 mEq/1(59.6%), 3ReMfE 0.48 M. V 061 034 046 055
mEq/l (76.5 %) 3 X %5 I#fi{E 0.46
mEq/1(73.0%) L5 X5 Th o7, ZDEAE Mg"" P RIS TEREBHAIC BT 220 L

1 R [ R O T MR 23 FLERE BRI 38 B e
2, DRI ER CIER 2 R & ik L <
ELVRIR AN E 9k otz. ZDXD
TR EEAHEAEL 3 22\ U b R4S o SRS 71
FIREHEHRT 5 LT, [{bpois s R
LTw3bneEzbhb.
SHICEIBALFAOE AR5 L, HIMfE0.60
mEq/l (100%), 1REME 0.34 mEq/1 (56.2%)
3FFMME 0.45 mEq/l (75.5%) 3 X U85 BRfEE
0.54 mEq/1 (90.7%) <, 177\ L 3EEfEENE
BRI TEEAFHFAIOHE LERTIZ LA EE
BEED LN 5. —RICBEIBHH A g

BT 200 TH Y, FiZ OWE OB G
BREEFTOENEH_TELLLIHIS LD
DEVHZERTES. 20T LFIERRME
Mg** WA Re0 58 1 T EREA-RIE RikE
D4 5 Z L BNEOTIRSE L UTEET
BILEWE LTS,
TEA-BIBEEMEL Ca™ B Mg
R L DRI OV TRAKVERBB I bh
T g,

WERI®E Y X 0 gIBHIH 2 1T72 - TRE Y
f1{ECal < izCa* " DiFA L PO N & 23—
CEPRLEZEEZALIMCLTVED, 20X
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Fig. 11.
Comparison of the changes of Ca and Mg ion volumes in
the blood plasma under the various conditions.
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e
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Fig. 12.

Effect of cobalt chlorophyllin on the increase and decrease
of Ca and Mg ion in the urine.

Table 11.
Effect of cobalt chlorophyllin on the increase and decrease
of Ca and Mg ion in the urine
conErol cobalt chlgrophyllin

hr. 0 1 3 5 0 1 3 5

0.62 0.42 058 0.68 0.76 0.86 0.57 0.93

Ca**(mEq/1) 0.34 0.38 0.24 0.22 0.38 0.37 0.54 0.46
0.28 0.34 0.38 0.24 0.24 021 034 0.10

M.V ‘041 0.38 0.40 0.38 0.46 0.48 0.48 0.50

0.18 0.08 0.12 0.21 0.11 0.10 0.09. 0.03

Mg**(mEq/l) {0.07 0.20 0.19 0.21 0.09 0.07 0.02 0.14
0.05 0.09 0.01 0.02 0.05 0.03 0.09 0.07

M.V 0.10 0.12 0.11 0.115 0.08 0.07 0.07 0.08

5 ic TR~ ER © BIEREC
X o ThiE Ca** oWIRb b Sh
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The utero-gastrointestinal reflex

Takashi Mori (Second Department of Physiology, Okayama University Medical
School)

The mechanism underlying the effects of distension of the uterine horns upon the
gastrointestinal motilities were investigated in dogs anesthetized with pentobarbital sodium
(20 mg/kg) as well as in those dogs whose spinal cord was transected at the level of the
Ist through the 3rd thoracic segment, and in rabbits anesthetized with pentobarbital sodium
(20 mg/kg). The evidences were obtained that the effects were produced by the spinal cord
reflexes. The results may be briefly summarized as follows.

1) When one or both uterine horns are rapidly distended with the pressure of 60 to
200 millimeters of mercury, the motilities of stomach, duodenum and proximal colon are
always inhibited, while those of distal colon are inhibited or augmented. :

2) Analyzing the changes of the effects produced by severance of the nerves that
supply the uterine horns, posterior roots and extrinsic intestinal nerves, the following reflex
mechanism was found to underlie the phenomena described above.

a) A greater part of afferent impulses elicited in the uterine horns passes through
the hypogastric and pelvic nerves. The impulses passing through the former enter the spinal
cord via the 12th thoracic through the 3rd lumbar posterior roots, while those passing
through the latter via the Ist through the 3rd sacral posterior roots. Smaller parts of impulses
enter the ovarian plexus, passing then through the splanchnic nerves to reach the spinal
cord, and a limited number of impulses may enter the nerves which travel along the uterine
arteries.

b) The inhibitory efferent impulses are transmitted through the major and minor
splanchnic neves to stomach and duodenum, and through the colonic and hypogastric nerves
to proximal and distal colons. As for the distal colon the excitatory efferent impulses are
also transmitted through the pelvic nerves. Accordingly, in the distal colon the effects are
summated, thus resulting in three different effects, the inhibitory, excitatory or undetermined

effects.

3) The vagus nerve does not participate in these reflexes.
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Fig. 1.

Arrangement of the experimental apparatuses.

R.paracornual.

N.comes art.ut.” ;
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N.pelv. .

Fig. 2.

Scheme for explanation of procedures for distension of the

uterine horn and stimulation of the nerves.
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C : Cannula for distension, E :S timulating electrode, Pl ov. :
Plexus ovaricus, Pl. ut. : Plexus uterinus.
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Stomach

“Duodenum

Fig. 3.

Effects of distension of uterine horns upon the gastric and
* duodenal motilities of the dog.

The spinal cord is transected between Th 1 and Th 2. All
nerves are intact. Tracings are from above downwards the
movements of the stomach and duodenum, signal showing
the duration of distension and time in 6 sec. intervals. The
numeral indicates the degree of distension in millimeter of
mercury. The distension of uterine horns produces remarkable
‘inhibitory effects upon the gastric and duodenal motilities.

A B

Fig. 4.
Effects of distension of uterine horns upon the colonic
motilities.
Dog with the cord transected at the level of Th 1. A : The
"‘proxirnal colonic motility is always inhibited. B : On the
distal colon there occur three different effects : the inhibitory
(a), the undetermined (b) and the excitatory one (c).
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Fig. 5.
Effects of the distension of unilateral uterine horn upon the duodenal
and proximal colonic motilities before and after severing hypogastric and
pelvic nerves. Morphine (1 mg/kg) is subcutaneously administered and
the spinal cord is transected at the level of Th 6. The distension of
the right uterine horn produces the inhibitory effects (A), which are
reduced when pelvic nerves are bilaterally severed (B). And subsequent

~ severance of the hypogastric nerves abolishes the effects (C).
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Fig. 6.
Effects of the distension of unilateral uterine horn upon the duodenal
and proximal colonic motilities before and after severing hypogastric
and pelvic nerves. Dog with the cord transected at the level of Th 1.
The distension of a uterine horn produces the inhibitory effects (A),
which are reduced when hypogastric nerves are bilaterally severed (B).

And subsequent bilateral severance of pelvic nerves abolishes the

effects (C).
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Duod.

‘_‘ZIGOmmHg L 1 OMmmy
Fig. 7.
The role of the ovarian plexus for the utero-intestinal
reflex. Dog with the cord transected at the level of
Th 1. Following procedures are done to exclude all

6sec.

the nervous connections between spinal cord and

uterine horns except for the ovarian plexus : Spinal
cord is transected between the 5th and the 6th lumbar
segments. Hypogastric nerves are bilaterally severed,
and ggl. m. inf. and sympathetic chain including L 2
to L 6 ggl. are removed. A : In this condition strong
stimulation produces the inhibitory effect on the du-
odenal motility. However, the stimulation fails to
produce the effects after severing the ovarian plexus

(B).

Fig. 8.
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THERICAS D THD LHFATE 3.

2. FEBIRICE - ik e FEBIR: i
Il L2 o s & BRUE S 5 LB O ES)
FWl & s (Fig. 9D). : :

3. DRBELMRIEEINTRAKSE (JRE & BRI KEINR
DIZE R T), TREAREIN PR S X B
RETIETRAR Z Eh E RIS 5 &NER &

ISR O EBNCE A R IR 2 % L »

C

Experiments showing the afferent pathways of the uterine horn.

Dog with the cord transected at the level of Th 1. A : When the central cut ends of right
n. comes art. ut, and rami paracornuales are stimulated at the same time, the motilities of
both proximal and -distal colons are inhibited. B : These effects are abolished when both
hypogastric and pelvic nerves are severed. C : However, distension of the ipsilateral uterine
horn produces inhibitory effects on colonic motilities. This 1ndlcates that the afferent impulses

pass through the ovarian plexus.
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Duod.

Fig. 9.
Electrical stimulation of the central cut ends of the nerves which innervate uterine horns

produces the inhibitory effects upon the intestinal motilities, which are similar to those
produced by distension of uterine horns. '

A : Effects of stimulation of the central cut end of the ovarian plexus. B : Effects of
stimulation of the central cut end of unilateral hypogastric nerve. C : Effects of stimulation
of the central cut end of pelvic nerve. D : Effects of the stimulation of central cut ends

of the nerves which travel along the uterine artery.

A

jss}
(@
jws]
a3

Duod.
Prox.
Col.
Dist. I VY A N i\
oL i 2 R
e . ‘ NGNS
[ ] [ 1 o B q

Section )
of Th2-12 Th2-Thi3  Th2-L1 Th2-1L.2 Th2-L3

Fig. 10.
Experiments concerned with afferent pathways through the hypogastric nerves and the nerves
coursing along uterine arteries.
The spinal cord is transected at the level of Th 1. Pelvic nerves and ovarian plexus are
severed bilaterally. C shows that for the utero-duodenal reflex the lower limit of afferent
pathway is the Ist lumbar, D shows that for the utero—proximal colonic reflex it is the 2nd
lumbar and E shows that for the utero—distal colonic reflex it is the 3rd lumbar posterior

roots.
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Hh3 (Fig. 9A,B,0). Lo LRI
PPHREAEATHB. ThOLIPEMRS IV
TFREMRORIBE TS B ViR TIE, ik
WER L LR LR 72 WIBE O SO ZIRS H
oh, FEMER SR UBHEOGETT

PEBERO R T i3 BRSO ES) 17T

L, Bloa—BEonggoEosEWHlsh
B rWB 5. THEBICEESRERIIER
25 OROENR LS EHBIHEER I Z

 OfEL, fEo THE-EBEHADICEET 2

b 0 bEFCHE S0 DO TTFE-RREOR
DR S HI LT B0 TR, o T
Bt vidh &b TFERROBA L EUD
MERELNS.
C. FENDORLEKOBRICADES
FEROET b HERMEE, THEMEL

BARLBEREOES THEBICAS PERRT

B, BARTMIERE T .

Posterior Posterior
roots cut roots cut
- from above from below
downwards upwards
C B A A B
lﬁh] 7
“.fll;t
13 ]:
L1 '

3

1l

Scheme showing the upper and lower limits of
the posterior roots through which afferent impulses
concerned with the utero-intestinal reflexes enter
the spinal cord.

A :For the utero-duodenal reflex. B : For the
utero-proximal colonic reflex. C: For the utero-
distal colonic reflex. Dotted lines show the level
of the posterior root at which the reflex responses
begin to diminish and double lines show the level
at which the responses disappear.

1. TS X OFEBIIRIC Z - 7o
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ZNERSTAED, b b CoHEAITIE
REd X VBRI 2 BT L 7o %k, TRAR 28
REAMCEER 2> B BRI~ B B ikt 5 A i E ey
U LRSI R R e .

a) Th2 Xy RE~NEXRSBRE W T 2 5
4, Th13 #%REIE ©-F I8 R 2 A B
L (Fig. 10B), L1 %R 2 9 32 &4 Ik T
% (Fig. 10 C). 3E K i <% Th 13 % 4REIN T/
SR REE L, L2(Fig. 10D), » 5 iz L34
RO CIEkT 5. BB 2 L2 iR
Il oIS L, L3 %4880 c& < Ik 5 (Fig.
10E). gLz 4 flicov TERBRT—F L
7z.
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W L CAT < & L2 %ARYINT % © RKASIRICH

EREERRDi . 14T L1 RN T

+ZARIHISIE SEA L, o LTk L1
ARG CREE T % bHAE T, Thi3 #&iRY)
WicAe Nk L. kil o zhix L3
ARG b & ZhRANRES Lix U, Thl2 4R
Gl CHR D TReicilRyT 5.

PEofER 7+ 5L Fig 11 5. 2
¥ 0+ k0B Th13-L1 4R
BREEL, EAREEO ik Th12-L3 %R %
el LCEBICA Y, BT 2 R0
i L2-L3BBThHBT LBREND.

2. BB ERET 5RO

TDEHITH bH U IR JREBIR &
SR L, 7 TR RS R0 & T
T+ 5 dITIEI O EZERBRICHEY, Thi2 25
L3 $CoO%BBRERMUGIE Lz, L4 IVIFLC
» T RBAA~FRIEAR & — b5 -0 eh i Bl 5
% & S2 BIRYIE CREMET AR BE L
(Fig. 12 D), S 3 #44REIMF e+ % (Fig. 12 E).
% 72 B0 EBR B SR BT H AR O B SR
i X B+, RSB IHZIRE Co3
X 0 BB~ ER R E B L TIT< E S
BIBZ U L THY TEKT S, o TTE-
BB R B AR 2 R A RO I S 1-S 3 4R
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FPEOBHICAS LD LRSS, Bk, K« DRBEE, BEERBIUTHE
0. BoBICoNT MRENREZ DD, FiTEFR R 5 EERC

ERORKKNOBEORE LT, XEME B TLEMNC, Z MO IHIIC/ERT 5 &

Section of
Thki2-L5 Thil2-L7 Thi2-S1 Th12-S2 Thi12-S3
Fig 12. '

Experiments concerned with afferent pathways through the pelvic nerves.
Spinal dog with the cord transected at the level of Thl. Ovarian nerves and arteries are
sectioned bilaterally. D : When the 2nd sacral posterior roots are cut after the section of the
13th thoracic to the 7th lumbar posterior roots, the reflex response is diminished, E : And
subsequent severance of the 3rd sacral posterior roots abolishes the response.

3

160 mmHg 160 mimHg
Fig. 14.

The severance of vagal nerves has no influence

| 130mmiic

Fig. 13.
Influence of severing splanchnic nerves upon the
utero—duodenal reflex.
Dog with the cord transected at the level of Th 1. the severance of vagal nerves. B : After the sev-
A : All nerves are intact. B : After the bilateral erance of vagal nerves.
severance of splanchnic nerves, distension of uterine
horns produces no effect on the duodenal motility.

upon the effect of utero-duodenal reflex. A : Before



E2 HBNTVBEN, 2o CIRbOI L EE
B AR THROUMIER TR VEOREHR
Rl
A. 8 -+ZEBORELKICONT

TEACESRICHELE, +2EE #Hc
PHZIREL D bbb s Z L RO IE, WO
K o ANATERE 2 YT 5 LRSI IR
BETZ0HL, B« +2HEB0 zhiEE
+%. Fig. 13 320 14Td 5.
L R R 5o BUE#ic— @0 T
DHBNEZ LRSS (Fig 14A). Z i
DOREMIRZ LT LcBICL B 5 h BFTr b
(Fig. 14 B), AEMRMEDOTTHEDR TR <, 1
Rz VBEGLEZ bhD. kRN

Fig. 15.
The role of the pelvic nerves for the utero-colonic

reflex.

The dog is anesthetized with urethane and morp-
hine. A : All nerves are intact. B : Pelvic nerves
are bilaterally severed. The inhibitory effect beco-
mes more remarkable than that seen before the
severance of the nerves. C: After severance of
hypogastric nerves, the inhibitory effect is abolis-
hed.
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3B X ORBIRS B ES) O] £ 7213 TSR
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Sp.Cord
Fig. 16.
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3. ThbbLIERERFOFE ORRHFEB L O
SO, 5 VIZERHE OFEORCUGHE
X D ROMERESERE L BRoFE-BEKX
HROEBZ &h, Z0/REL LTEBORE
KT, WHEss sk shn, Zho @Ew, &5
O—RIBDZ LD LBHRENS. BBTEDIL
AR LR U & 9 sk OB R E AT S
z b1 Fadiga® (1962) ¥4+ X0F
FIZOWTIREL TV 5.

Cleland® (1933) i3 FE-MEM K H 2
Th10-L4 O4%iRUIEF cE%kL, L1, 2
BB EE R ROETH D ISR
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(1965) 1z FE= 4 57 Sensory reflexes
DT OUINT D & KT 5 Lk
RTVB.BIOERICLD L TH-F
TR OBIEZ0E 510
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Scheme indicating the reflex pathways of the utero-gastro-

intestinal reflexes. The main afferent fibres from the uterine
horns enter the spinal cord between the 12th thoracic and

SRR IR AR 25 L D E
 BRERE T BB,

the 3rd lumbar segment coming through chiefly the hypo-
gastric nerves, and between the Ist and 3rd sacral through 5 %
the pelvic nerves. A part of the afferent pathways from

the uterine horns enters the spinal cord through the ovarian
plexus and through the nerves which travel along the uterine
arteries. G. m. i.: Ggl. mesent. infer. G. m. s. : Ggl. mesent.

super. T. s. : Truncus sympathicus.
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On. the ballistocardiographic components of the

microvibration on the body surface

BIG®IT - BEE= - FF A -HEEE
Toshiyuki Ozaki, Katsuzo Fujiwara, Hisashi
Itoh, Yoshimasa Konda

BARTR LB L AEMSEE
First Department of Physiology, Eaculty of
Medicine, Hirosaki University
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A LREE OMNER, @ B microvi-
bration (MV) # 7-1% minor tremor (MT) .0
B X 5 AES) L OB BT OWTIRTT
WS, HHD SO M 2RBIR e
LEER LTS, i, HEES . BIEY, Buskirk?
BEY | TEL 231 MV ORISR
BRSO ftiz DR T 5, Ticbbih
BRMUAREIR b ¥ ETH L FRR LT
5. Bolt, B3tk MV officER 7~ 2513
B, Mediac (MC-401l%, =SHIz#HA&L) Ik
BTaBa2% MV LDE OB I EIT
LBz 50BN R ¥ L OBRic oW TR
LicDTEDEREHETS.

K11t Mediac D7 r 9 2 84T 27 5 & &R

ana ’ajue S',m? Analogue 1a Digital
Tnput Converter

T LDERO RFe AL RT3 KRS %
KB IdE, Btk Mediac OAT L LTMV
EEEmML, B, FEOA - MEBELTD
ZwBEO R B OPF% Schmitt trigger circuit %3
UCAE B T L trigger input Wi TRMNZ %
Trk hDERO RO OERSCHIG LT
BHbhsd MV OREBRSEME L. Z0%E
7, BEMNEOR &~ b5 ALLERORY
X > CHREERS. Thbb MV IER HEnd
DOEEIFEBSE » TR 5 IRBKS 255 & R
BEOIRE D EYACC UCHES MEEEDET
DT R Frestit LCHRT 5 MV 0B O
KX JFMEEBCHAALCHWRTIETHS.
FLTCZDZ EnDb MV EBLLERND R P&
DORIOIEBI D FEX B = LB TE S, B
Bix7 7y vECEbh fo b O 2 FHICEEL
P=. 2 WEBELEREBC BT b BERA R
B MV 2 OBERIC W CHRAERT. MV
BRI D\ TR T 5 LB BE L BT Th
MV 0370 % EE) & OERORE & O %4 B
FHBLO5CRLB. £ TEROFER LY
R I fii+% MV DREHR S xMETS L R
3o Lk < Thin b R & e InBEIRER S B
B A E R 2100520, 0BT E R
P ST B I EIRENE > b E - X HICHKRT5
xR Ui, B3 BB RIL W TR Lic
EB AT, MV e ) B4 IEE) < &
— V&KL, ¢ bOBELELLD MV LLER
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Fig. 1.

Omalogue Sigral Outpat

A block diagram of the digital computor for data processing (Mediac).
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1) Awazu, T. (1965) Studies on Human minor
tremors. Jap. J. Physiol.,, 15, 579

MYl ton g ponmttlops

EKG A~ A

Fig. 2.
Microvibration (MV, 1. thenar) and Electrocar-
diogram (EKG, lead II) before (A) and after

(B, C and D) averaging respectively at the
time point of R wave of the EKG of normal
subject in awaked resting state.

A is the original MV and EKG tracings
before summation. In B, C and D are shown
the averaged records of MV and EKG signals,
which were superimposed in the rising phase
of R waves at 10, 20 and 30 times, respec-
tively. The analysis time is 0.5 sec. The
calibration to the right of B shows 10 mV in
both MV and EKG.
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Fig. 3

Microvibration (MV, r. thlgh) and Electrocar
diogram (EKG, lead II) before (A) and after
(B, C and D) averaging respectively at the
time point of R wave of the EKG of normal
rabbit in awaked resting state.

A is the original MV and EKG tracing
before summation. In B, C and D are shown
the averaged records of MV and EKG signals,
which were superimposed in the rising phase
of R waves at 10, 20 and 30 times, respect-
ively. The analysis time is 0.5 sec. The cal-
ibration to the right of B shows 1 mV in
both MV and EKG.
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fo. TR BB EWHBEA T, BEESHERLT
3, IBEHORIRAZBRIEh T, Titbb,
R - SRR B R R R L. [ Ba
BHEEHIGOMBECRETAOT, —FH0FE
SOBE RIS h W BIEE LTohE
REIEH - U, Zh L IEER & OBtRE kDT,
REE—EThBDT, MBEHREIEL LD L,
BlRERER LRGN TH S . MEREIEL
Toh LINEHLIER L, Ld 2 oRIEREER
Tl Lic. BEERARTC 2%, BihidEl
AHTINERNRRIERT S LT, BELXTS
CREIOBETHS. CoORECOWTIE, HER
X B ZREOREBEMC L > TASL 7 FED
PRAKEERREASEIET 5 o & &, IREhH B EE

L AMEBHEORIRC LB L L ELORD .

2. BB AILEY OREHEBAOBIT

A —RR (BB R WA A2

PESRIEE B, tracer dose o ¥]-thyroxine
CO(WI-TY) REEL T, ToMAIEEEE D DAY
SRR A RS, T OfEA ML E Y DR
HABANOBITEELY D D TRERNEL Eh T

i, oA, I Ty BEIFBE—ET
B%5. ChICH LT, i Ty BEOE LD &
3 Ty HEREEOZE, FRESSRE DS A
WCERT HNEN DD, FRELHSR Loy
¥, 2, 10, # X0 50 pg/100 g fhkEDWI-T,
PEELT, LOWEKEEEEE L. FRE
RIEBEBCIEET 50, BEEo T, w4
U= A, 520~ 50Me R MR D
S BN, 37 b b FRHoEENZED bR
7o, b Litf Ty OFRBEBA~OBITH, LK
ALAEDLRTWS X ST, BiilnsZEIRILET
Yo ToLFEEEIN 5 7t biE, ZoERFIH
LBwd O Th 5. —FFREHEAL €V
(THS) % v ¥+ 5 &, FREIFE L
Wb b b, COEKEREIMINLAE. ¥
fo, T FOMBEMEEX, i T OFEREE
WEINOFRE L ZERMEM UL CD . Zhb
Dz kik, M Ty ORMHEB~NOBITH, &L
MEABORBEEC L W FEIND ZEERLT
Wh. Tihnbb, MEHKRED T 2Hicxd
&, Mo T, BEIEED, TOBRELT
ARk O RV MEE S h, FF Ty o~ 0%
TRENET LELDbRD.

3. BRABRVEOBFREIELERED

RS - MEARE - HEHX FAEFE
)

BB ST B RMEIEERE I
FE T —<— & LTI Y EF b, L. Andersen
* R. Margaria I X » TR ABEFEEHE S
5. ARSI TS EGEEE0—R
L UCRAFVEORKBEEREYRZEL, B
SUEMFERE DM, E4FREOHEE I LI
LT &E i, SRR AGERHRIDE SR
F% [CE1¥ %) performance DIEiH B 4B DI

R LTEAD SR T 5 HEERTebb

resource DEIHNHHDEDTH 5. AP TR
KEAFREREOWERL, Py FILvET5~6
BCA— AT Y MR B X 5 i E CHET



R R N

T L. #iEEx, HT310~34F 1024, 4T
VE10~2575844, 160 £ TH D . NFEEHEE
N, % BRERERTNOLETH Y, 7
5 ADHRTHROEE Lk T2 a2 RAK.
RAREETD P v — =Y BT 5Tt
HTHB. BRI OBER B F TR0y
»1.41:£0.141/min (S.D) 2 BEAOHEINC & b
oo CEM REL, 16~18FT3.02]/min =
D, TOBIZEFR—KELED. LFiEE T
11, 104 C¢ 1.394£0121/min TH -7 OB,
15~18=F ¢ 1.90~1.98 I/min 33 % . HHEHic
D DI RERZHRIE L 5 ik 10~25F13%1E50
ml/kg/minC—iEKERFD. F T 10F D
46.6 ml/kg/mings 515 ¢ 38.7 ml/kg/min, 21~
257329 ml/kg/minTH - 7o FICFTis - 7ol
KEBAEMEI LS TR ABRIERE LR T X
SIAEA L & QI Lic. & F Ol KA
RN E10~17F & TRIE—EKETH o1, —I
HEBEOFTT LickE L bh521~28F 051214
DI RPFIEIRA & + Ly F AR KEFEAERTH
L OB r=0.652 (P<0.01) TH b, HALKE
Bl b OFKEBEFEBBE L P vy P 3 VFERAER
[ et r=0.801 (P<0.001) T\ HIBIR
B HRE D BRI,

4. BERFEOBETRE & T AR

HEZ% (U H D)

B IFEEIIEC DO\ TC, (IR & FRBERR
DEIE A (ESE S o IR BHE R TR B S WA
B Ry I o KRR SO —2TH B .
WHIOTEEEC DT & & SR 0 B OB E
DN

BIIEE & UTSRIEGIGERE L E,
BRI B AR IO AR FIEARIS & L
THERTH Y, ZOFFIMETIARE & TR
RECERBEEETT. ESOREL LT
R RS DAL R IR AR
% LSS HEIBIRIC 5 5 . (B LR8I X »
T ATTHREE L i AR RS 00 B 50T A B 1 G D I
ERARIGOKRE SRETRL > TR 5. fHME
DFE D BEEIHTECOE SR OTRR %
EBIE LTS C e h . B fRcEhL,
B EDH B S (Fh ORI ED ERHE T
FREEDHINEERD bR, F—HSHEmiEes L

& R 565

O ERPREC &, NEBHEEOHNEIE AT
B, HECE 5BFERII,A 2 » TBRETSH
5.
B IETH AR (BFRRY b (LR E,
Watt) it AR RIS R 2R 323, W LA
D777 LIEEC L, Tl BTk
R CAmne st Ui ARFIEEER LS s h 5 .
P BB o A IR S h 2 BEREAERILE L
7% . ZHIZRMR 5L LTCATHERET,
Fl— AT 5 RMR GRS ETRE .
it AR 103 DUF D LW S5 Tl B3 L
ENAHEShAEEC S D, 10HRY D O
HEdin LT @Akl
5.

[ifE bz & LTRDIe7 5 v 7 ULIEEDE
B AT e ki35 Ao 1 EEY b SEEHTEE b
N7 DD, 15~20% AT Tk & o Fi Dk & A
B &b b XSG L, 2Ry {ET
I s B AR (313 B Uk d
5. ZOFAEKIET B B TE Ot ARSI
BRSTEO TR I Dz » THEMIMARCH S .
JISE b v 2 2 D15~20% LA N s B & iif AWEfH
IR IER U, HIEEEE S X528, 1~6
Gy LA L FEBERIRE e S B 0 & 0 MER BRI AE DS
B4t Op BHAREDN A O RBCESE L T\
X o5cEbhs.

5. Uy H—5F R MOHBEBEADOIEHD
EE

BARIE  (Pos s m)

BT & b 7 5 o BEMWERCHIEL,
H AT & IFRD = 5 4 F — REHER L B
Wt B BT E b, RS EABOST,
RS OHEEHE L LTARARIBRE 7 Y v &
— 7 A+ (bbOoXEEEE CFF ofliE) 558
FExhic.

BHEOEOMANRELL D EFETHER
BTk b, ZHIIEBREERONBIc XY &
bREEDZ b, IRBIX CFF 2 KED
BT A IEE L& 2 fehs, BE b ix CFF
L RELYE < & — v & OB~ AR T
Tl Lvdic. ol LA R 2 BRI 4
NTHot. b, WEREN LU THRERE
BT oL CFF # LR X¥ 50 L%,
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BiRE = = 2 — & — OB)EIEE, BEEYEA
WIZ X BEIGITEE, EaboEb Ly, ¥
e X B B oA EANE, WAREITIRS, &
B S 2T S Lic. L LENED B
WIREBERIECY, chExiEIUAOT v Aok
DR VELTYx B E, 0T CFF %
MCET S5 BRCETS z LA MbRS. &
DEBEROME EE X DhBBEIL, FEOME
RF VALY b LAEEOBBEEBI LT
B HLDT, EEMEBLHHT2HEEOARR
O BEHERE 2R S B LIRS C o S

LWMEAEZTRRTSL0LE2%.

CFF X, WiZ&tF %oz vire—-1$3
T, BIEEOIER LS RMBRWGEREE L
THEIED L, FlFRCHES Lk i
IRTHAHNE S DEYNT 5 ed D LB
e LTS, LT 5EED BRL R~k

6. FEFIEMEROMEMANR & MFEEE
CNKENE (Pl PR EAE)

HEE T, MADCEEEIEE 2z c\vwhh
i, R X BARE B HRRERORZ Y
LM, WBH—ROBGERRE D bR B
B, MREFE TR T 13E 2 DT, FF
HEFEE M LT, ZOHBE L2 THFEL
THiz. )

DERFLEAV AR ELLTS Ty VEL

1 EERFRARES

s

& #

D¥ i BEECGERE X ¥, Fic XA BEEH,
7 r ZEEEY L LT, BTG DI
7r 2FERESD ¥ CRE A DMk R b - THIHER
Xhakoliz. BLWEETR, HEEMD
DEHFEESKREL, (EE L mERTRAEREE
EOFRRAELETTHHR, —JF, OB OHEM,
Bl o E B, FREEBESBENEOWIL, b
LOXEESHHED LRI E— RS LR L ®
Livie. BB E&EREEHRGIL LT, FE
POREE RSB L, BESERENC oWT B E
IGEROET &, BB o3 5 B &
Zbh, ZoSboEHE, BUGHEELE
Wh LB Lsote. Ao & XEEER CcoE
R b R E DRk, LasL, TEERENRRIL
THWESBIIFGERETE AEES, BEBEK
ol 60 km SEETIL, FEEDEOWNEC
B HOXAHECE TER, R dhdb
hbheThoic.
BELWHEIEE TR, @r0RREEHREY D
UCoE&L, Beillf s oTh LRERE
PhMdE & b5 B0, FRe, —RIIES)
LB % bofkcdie, REEChbiWHeE
L, h oo TIEEMNE BRI e SRR % b 7
LT EEZBRD . EENLHEEETE, ik
DEMERBOEER E b oTeb DA, Thic
5.

B W FEF414E 6 A25H (1) FHR LIRS305 X
A & MFEE RREFR RS AEREE 2 5RE BRI « TR IEE

BRHES

1. FEmfREoRER ‘eSO XM

EHRE (BBKRE4E)

MREPIRE R ITIR -, T OMRaP & BRIk
PHBMELERRGE Lk A VL, ViI 3555
FeMfaom<, Mk L Ao (contact membr-
ane) OEEHFIA TR 2, MTAREE & SR D
M DIEBATE B S BB AIA DB AL VI iz
FEEEF L 70 b, VI/VI (coupling ratio) %{fid
Eied. —HEEMBEBRATHD Y s vV av s
YD 3 I OMEKAR T coupling ratio A3JE
HERELS 09 HELE. 20X 5 REKKD
ARG AR K 7~ DBERERGIE Bk, kS o
Lorenzin B&R gz, Chironomus @ < /v & F—

tubles Zw N THEDHIS. MEHOHS
OB ahcofiackir L 1§ 5 LHEE
Th, BB vevYe v BERCRSTE
125,000 o poly-lysine @ B hiLEAGEH T
5. [FEOBEELYETANM BEEMRTLSSE
ik A AR —E O#E I O PR AR Uled hudis
Big\s. EREAESOMIEN b, HHYHER
BECHT LB 5 © L MlER o8, Hc
EREFHRAGT RS, R b YHE s
LT\ 5 i Silk D B RIMTH B, HEEIEH
BT BB DT, ME—EE LT, £ EH
HisAmiEE % 17 /e 5 LR O MEH
communicationlZ G\ Tl EH <V A, £k
X, 7y 7 OFOEHO—MEEL, BLE
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fE2di~2 L, WEMETHLBCLL, £&
235 100 ¢ DFEHECHS 1/3 BIE DT A ik
%. KPR 25 ¢ gD K& X T coupling ratio
12 0.6 L7c% . H effective resistance {3 250k2 Bij
HBTHY, BIEEEME 30mV Th o7t {EH
L 7chepatomai, 1) 7 V'35 A M SRR (I
FEE). 2) /€ = 7 KT RENE (158R), 3) = v =
No. 7787 21740 (6 » A), 4 = v A No.
TIhHGETHERBIER (L A A) D 4B THS. I
RO BT 30mV §igTchb,
ERHFAREE DI VH,
9.8 MR, 8.8M&L, 6 M®, 24 M2 Lk
<, %74 T coupling ratio (¥ 0.002 LA FTH -
fo. JEMITEANED specific resistance AHIERGIC A
Lﬁ:k%‘k% X b, coupling ratio DI
B A D SIS & 03 1 5 LR IR A
m¢bt.w%&mwwmifumzﬁ%ﬁxm
THLERMTONREYTHASS.

cffective resistance .

2. Ca LHEER

PR = (ARRoRTE)

MUl D L0 I L, AR LT
% lipoprotein @ fixed negative-sites 124575 LT
w3 Ca, AIL bound-Ca DS X » CEE %
LEIFELDS LI, WALk« DL T
PO St 2ty WAL A T EE RS R DTl
NB. RO YR A I« DB B ST
EHLTRALE, Ca LEEMLOBRICOVTR
DIFIFRE L OIS,

1) Ca D% % 5 %é, MR, Ko
free-Ca &, MIfalpy% t13%F DD free-Ca
% X0 bound-Ca DBIfF%EH 2 BRET, FHE
AR EHER S35 Ok bound-Ca TH A 5.

2) A7 bound-Ca Dy REC E BB RIL 70
V. Bound-Ca o2 T PNa & PR 23
t3%2%, ZOREIMEOMEEF ok Khadkt
TR Y, WEMEZOBDO PNa/PR OZL
CTEES. :

3) Bound-Ca o dissociation {31fhDfE A A v
LEWMINBHOZAETH S . e bound-Ca
DPRET free—Cd LDl A+ /@(‘“'f'z‘K’Cii
5.

4) D Ca PEDORDP DR LBIRC LD
i3 D% i e bound-Ca BB Tl

% & B 567

HA3E% . JiER “inactivation” 13 bound-Ca D&
BEWA % B L, “inactivation” O#ZiL bound-
Ca DR ELHRELDDELEL OIS,

5) Ca D& I LIRS & OBIRICD W Tik
{BED dual actions #Ex affsbu. BibiE
RE DR EERE T W R & association o 7 5,
MR DR F e dissociation D5 I ED
5.

6) #il3s X ONEBLIT E T hED Ca-asso-
ciated ¥ X ¢ Ca-dissociated states &% % & h
5. EHIEE D250
states YT HEEFELTIWTHH .

7) {5E)FE (70 max. rate of rise & peak level

1% bound-Ca o dissociation ¢ rate & amount
X - THEIhD. B “inactivation” D7g\s
W1 free-Ca DPEEIHBILHITE LE L BRD.

8) Ca LHE{LOWHRICOVTix, Ca D dual
actions H X BRETH 5. Wb Ca LFEDK;
G X - T CaliAkd bound-Ca & UTIRENL
AT A, MRS E IR SV
RHy, Na Flod KomE b Lis.
25 Ca @ dual actions 1TfifaofiEc L b, %
f:&i')‘”’ A (s Y i RS =S| A B

9) Ca I BT O FIGTELL & ZELe
L®»BTHAS L, »h b B bl OEs
Zfiids X OO dynamic state 12 JAV B BB
fLicy5+5Thsr 5.

“two stable states”

3. BREigELARORE

KE AE (GURBEHARIE)

ANREMHEBRUTC S, &likksEr Hr
EViE, TheEVERILT F V) VIRCE
U, BEEREALER L CER LT, Kotk
UIRAE & Ml U, BRI I T TR IRE DR
xR, ¥R phacometer %{EhH, Zhic
&0 A PERAE G B BT, HBRE,
KEEDFIE I X OHRE O IHRLE, KEREST
B, KEARDE X B IOBREOMBESYHE, F
TPIRER, ROBPICANT, BRMCHE
iEmEmL <, ZoF by R, ¥ioKEEmRk
U BRITCIE S 7 v IVl 2 220 T, R
W BIRJIOKEE) % straingauge T O L A A
B, FESAIL RIS CIUE L, SER SRR
P CRALFAE 5L, PR KGEITECER S
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F VIR L, KEERECERS 7 v T
R U CREARER 8T 5 o L&D, A
LIS KA E OB L, F YRR XD
FEIMOFEREE X b i GEAEC I L, SREH
EHCIIREEOM e X VR LD 2 &2
b5 7~. Helmholtz dfit Tscherning DO
HLEEERMTRbh T B0 THS. MFEED
TR LD, AROFREBENL, WDREOTE

XD BRI ORI b — 2 ARIEL, IR
OREET B2, Thaskid &, TRAHIREE
DEHEIR L, BHES), EHHERS O
QBB - 7B, REDEHHTC X bR
BIE X LTHCHEL, ShifEde e
XY EMTRESKBCIERT S LHAL, O
W BT,



(45 #R)

(EERHE LR

ENEOEBERRLHEE: U~ 2

AOMY B-BEAORI-FVEREETL, £
HICLBRYE

HPER (RBAKE 14E0)

196442 9 4 B EE15[HIFE H A4 BiZ4 T O HjE
& LT, BAEHEE (1965) 27, 190-191 &
B E LT L TEWCD T, S4EEEY
BRI TRRD  Lim L,

WEITEEE KRS universitet 53, Uppsala (1477
R A 100 45 CEESFFE), Lund (166844
T ERAIPOGECESERRE)  Stockholm (1879474
3T EFEGRE 7z L), Goteborg (1889 4431 T
1946 RS ENRLE), Umed (19594RA1N THIAEI
FEIRITFIDORERE) D5 o Lhinnad, Zofiic
SR DEFIKY hogskola 2B 5. LD 1023,
HEL1963FE 4 F 1 AFCZARLTEL R ) v
BEEPRRT L il s, MEME—O BRHERRZE
TIBL0GEI FRe L 7o HERBRFH ORI TH
T, 186LEF T3 IRMIfAE S 52 b
Rizh ot L, 19065 % TIRAMEEHEDS L,
Uppsala # Lund @ universitet ~25f7 & 55k L
e T b i - fchTH B, WAETIE, 4
EOREROFTIIRIREL, B0l
BAE b SV (1EFIOAT 0 53 1R FRE
vartermin & fk2H] hosttermin @ 2[4, 74140
ADRER L Te%) BB T HREED /7 — LR
FEZXHD, COBRMRESEEDO LRETS.

Universitet i 3V % 224 fakultet D KDL
13, AR teologl T, kHES: medicin.
T OIS, XRREBRREOREE WS Z
Lwind. MOFHIMERL Hh—BTERLh
TB X 5TH5H. e TEMeknik HHEL, Fiff
LS biFieDd, THEEHIL universitet 2%z
, TR} 1€ Kungliga Tekniska Hogsk-
olan (Stockholm) % Charmers Tekniska Hogskola
(Goteborg) DA sz LT\ 5. HADEZEH
D—MTD, EFPLEELEMTRRVEW 5 AR
R, EREFZIEHCHBEREFIENRTH B LD
EL I Er DS,

569

By gymnasium 2AFFEL, ERABRO
studentexamen &L, B DFHRFRT
B C AR B 2 AR ES L CEFIRICIX
BELERVCEBRORFETE, A¥RRC L b
WEEATI bR T, WENOHEN TAFELFH
MEhd., —EAZELLrLIX, FLHoRE
RPHUEY, HOBFCEALT, B eBEHLH
C EREERTCRAIRTWENL5THY,
FllREg Y ARCEET S LD, HIREAT
WX 5TH B (ELERESZKY medicine
kandidat (med. kand.) OFE % b b 2i¥, kOB
B> medicine licientiat (med. lic.) % medicine
doktor (med. dr) (M. D.) ZELERIE, AR
EOHEXNHB). Studentexamen D KAHIL10
B} B 304558 &, berdmlig (3 ), med utmérkt
berom godkind (2.5,5), med berém godkiind (2 ),
icke utan berém godkind (1.54), godkand (1:%),
forsvalig (0.5,5), icke fullt godkdnd ¥ 7z otill-réc-
klig (B4) WHEERTWHEDZ L THS.

WIREIA ST 31T B AT O, Al 34
B 018135 NRH B DGR E L CBlAE h e
3, Leipzig @ Ludwig #E»HRE -7 Lovén
NIBTAEI RSB EEL, 2E Tigerstedt,

3 fH Johansson, 4 {H Gertz, DHH IF T fit
%, 19394 von Euler-Chelpin 23555334 C 5 {{
B BE Ule. 19474888 2 B TAE 8 Fys:
iologiska Institutionen II 23PHHF I DT (E
4% Bernhard #i%), fERO4EIEBE N E 14T
242 Fysiologiska Institutionen I & 7557z,

19524F F 4y 2% (32 £ Prof. Engstrom) Dinstitution
AR I . BAROHERKE D Department
A4 35 DAY institution B L { #fE D Professor
and Chairman 1243 % DA%, professor (prof.)
T, BAROFHEBMOEFEFERCHLE L WD X
5CH5. HED Assistant Professor 4§
B0 docent (doc) EFEZBIBA, B LI
prof. DXE T h et B b, — Rk H el
FELT5L5THS (LHrLEFTSHS prof.
DURFT LB DT, &0 ELARDBHBHEL
LTw50, Bl 3EENSFELnERDLR
T 5 SR 3). FEDAssociate Professor i
K35 DM laborator T4 < prof. BRI L
CT—2® laboratorium (¥ZE Laboratory g4
THEHE) HEEL 5 KEE R Y labo
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rator \IXEMEF T D HFDEFEN »H 5. Division
% o1 Section AT 5 DA avdelning (JhEE
Abteilung TN FHER) T, MZES (BE
{F Professor Bjurstedt) & ¥iE % (I Labo-
rator Hesser) 281950481 BgRk S hvte. 7 — LR
SN, 1940583 O MR AT H = (B4
Prof. Granit, 1946EHIFFHL) 2D 5 0, #
BECIEEETPRE DAL TH % . Karolinska
Sjukhuset (B RRREE) ik, 19425 LIfeRE R4 2E
2R E LTI Sjostrand 23, 1954FEHE 2B
L19564F professor ¥ b .

HEOLFEOH 1 ABEE=EEE Ul Svante
von Euler-Chelpin #i#io\Tit, £HICLEHE
BTH DD, HAENET B2, Hike Johansson
% ps Paris ¢ Nobel O#F22 (#im D ER) OF
B % L O IeBr O RIE DEEN, ZOHEE R X
BUERASC 52 bk TS E LR
B35 —~1E Nobelpriset i fysiologi eller
mediciny DEEHETH b, 1H:EE) & B &
RPN ERFMEL T2 &, BXBZ &8
TEDh AR,

55 1 AR E OREELER 13 R EHUE professor
DT, Bi#E: docent 1 ({£H] 5 4E), BHF assist-
ent 1, FEEYF kursassistent 1, 12EF|F forsta
amanuens 1, 34E[F tredje amanuens 2 (I |
ABOERLBETIIERLOL L THD. B
SEEOCAT 2 Z£5]F andra amanuens DOEFIL7s
V), M5 8ISE amanuens utan lon A, BLEAS
WLz WO T LB, chiilic, BE
sekreterare 1XERDO T &, H'E ingenjor (JEE
Engineer w445 5%E) 3 ADMicHiEIEHER
HIOALT, SHEARFEEL D TOFTHOAR
BTH T, FHREDOFHEBILE - B X <
b L. HL—ERECH 2 LRE 1 ERT
REHILCAEETRLE DL L THB L, ERBER
W HRESHE L EHEI h, FFEOHER
FEREETD &, HYOFLRIHEND. &
BT DRB K TE L DEEEET B 5HS
BBLL DT, AHRTIEx EBEMT <
DEENT, PRICITAD B EHE, BARPXKE
LR SIRBDHH X 5 TH S, BRERBOME
EHEEE S X BRI, KEC TS intern
% resident L[FBHC, BE W 2TERBHIRSH
T Bicddy, BARD L SBRCHREZEL R

#

HEE T, EELLTWRY (B LUERHE
R B EEESE ORHIEYEL, AT A
<A ORECEECD 5 & b HVe’, KL
5 IR S T hs o 7o)

HiETgeEOERIR, AARLFAUEELOHY
TH otedd (B0 L grant % 7ok fund THE - T
WHOhBEREWL, RECAEL docent D
SR EHL e b, EREFCYBIOEDL
), BB AT BIHENITLE VL 5 THB.
BB DM DFFE & LHE BRI D TR
(B2 T RO (REDTH\IR L) X, £
ZDBLDHTRERKSD . LD T D W ITHE
(—E DERTER e ROEIERBRRT R, o
B LW BERETRFERLEV] THD. #E
> CHADERLEEILOABRNFENT, HRED
BUEThH BHEN, TOREERZTCWDLLE
zZbhb.

BmORETIRET, HACYUIDB L 14
M 1TAHEET, BAcCEELIvLRvhrd
i (FENEIET yr #TH5), HlRC X
LU R DES B L. v. Euler #HE
EoRpeiksdE, 1EA (MFELEATHS
THH O ECTFREEEH L T 5EEETH
5. {B LR (19644F) 13, Kennedy KD K
ESERE (FABHEBCR) Db, REOF
i hF575k v. Buler EHAT LT
LR HEL BT 5 &, KE» L OF
N, WHEOBERTSEEDT50n LA
g,

FBEE IS Lic B R B L, BEOEME
oS, BAOHEEE  FHE  THE -
HEfEEND B, EEONSE, A5EEHDO1963
FREHOEBECRI TS X 5, 17H#A
THBHH, MU AEFOXRED  OREX S
L, BYELREVTHC LBEDIRH, 30A
BOEMEN, HEEEXU - THEELTWH
B (BB ofn S EORMFURE 2 B),
Ak BA MR O & e, kRRNERESF
DERIC T AT B EA, HAROBR KR
THE, RCEZTLOVED &\ 2 5 5 dhis
. B BLEE - EEERFEE TS
B BB EOE HE ORGSR E 1L v. Euler
8o UL, #ECHT AR X, REELD
Chairman $|ED X 5 B> Tnb X 5T

Y}
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H5. NEHEIEMILTCWSL00, KETH
LB BRES B O BRI CED T IS
X 5 isEE LT kE @ documentation system %2
E data OMIEEEI TS computer system (3,
WERLORERH S, HBHIRIERPEAOE
EREHOFTRHENRTD X SR TA L.

T, friEt « #E - REHHEE L DI,
EEHASTB L COEMREL, AHEbIFEFCE
ALTEFREREBIRWE L2, TG L
Wik ADBH 2 IRA (B LBL&AE - O TAES
AHHER L LTbhS) LZF T3, ffe
FHELZRNRDEROEF, FARRIRE AR
BEEL, HHIORADESHBH, EROHER
DL, BECREIMEDLT, 2LV laD
B ENBZR A2 ERTHIBETSH D
EBWiR, BAREMINEHRET, BHKC
NI HEROTHETH L IAREEOZ LT
5% (EXREEEREPBTCE>TWBH%
»5)

R EOREER, £~ &~ b LS X
Fo>TWBL5THa0D, IEOMBOMDD
DIEFAPEND LR BH, BEELIBHLT
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A symposium sponsored by the NIMH, on

the Biological Role of Indolealkylamines

The above titled symposium will be held at
the Alumni Auditorium of the College of Physi-
cians and Surgeons of Columbia University, New
York, May 10-12, 1967. Leading investigators
have been invited to discuss the biochemistry,
localisation, physiology, pharmacology, and clinical
problems associated with indales. The following
are some of the topics to be discussed : indole

metabolism in the pineal gland, application of

#t

fluorescent techniques for mapping indole conta-
ining neurons, biochemistry and pharmacology of
tryptophan-5-hydroxylase, metabolism of halluc-
inogenic indolealkylamines, correlations between
indole turnover and behaviour, 5-hydroxyindoles
in thyroid function, and relationships between
mental depression and brain indole turnover.

Additional information can be obtained by
writing to Dr. E. Costa, Department of Pharma-
cology, College of Physicians and Surgeons of
Columbia University, New York 32, N.Y., 10032,
U.S A,
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