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Significance of Creatinine Metabolism in Physical Fitness
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Table 1.

Creatinine metabolism in relation to body build and
muscular force (Correlation coefficient: n=45, in case
of vital capacity : n=20)

Relative . . .
Body Weight . Grip Lift Vital
kg Bocll{yg)zrc;ght Force Force Capacity

o THEREROBIRIC B LHFT 2 Creatinine

B DR R R 1 Ig;;gg; }+ 0.74 4063 +079 +072 +0.43
Creatinine
*TRAFEE %$9$ﬁ?%ﬁ”ﬁ5%%ﬁﬁ)<wamﬂ+a% 4001 4061 +054 +0.24
(FEFI324211 A 158 344 mg/kg. day .
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Table 2. Creatinine metabolism in relation to age (male)
Ordinary Workers Heavy Workers
Body Weight Creatinine Creatinine Coeff. Body Weight Creatinine Creatinine Coeff.

Age Number ~ ykg g mg/day mg/kg. day Number . ykg . mg/day mg/kg. day
17~19 20 54.740.70 1287+19.5 23.6+0.24 7 54.74+0.91 1581+51.8 28.6+0.45
20~24 28 57.14+0.85 1356-+20.0 24.0+0.22 16 56.2+0.71 1571+38.2 27.6+0.42
25~29 27 58.3+0.76 14464196 24.9+0.34 18 56.9+0.84 1600+31.2 28.0+0.66
30~34 26 58.3+1.20 1400-+37.2 23.940.36 13 56.4£0.72 1512+25.9 26.940.31
35~39 20 56.0+0.59 13204154  23.7+0.28 7 57.14+0.68 1499+-20.3 25.6+0.36
40~44 20 54.5+0.59 1263+£20.2 23.240.28 14 54.540.64 13974205 25.6+0.25
45~49 21 54.04-0.86 1244+264 22.8+0.23 .
50~54 20 54.24-1.20 11944225 22.1+038
55~59 20 53.3+1.13 1138+-21.4 21.440.22
60~65 20 52.9+1.00 10154244  19.34:0.24
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Table 3.
Creatine tolerance test (Percentage excretion)
(1.0g per os)

Age Number Mean Range
20~29 10 5% 0~192
30~39 8 4 0~17
40~49 4 10 . 0~22
50~59 4 8 0~19
60~69 3 6 0~19

Table 4. o
Effect of androgen upon creatinine metabolism (male)
(Enarmon B : 1mg every two days for 1.5 month)
Body Before After

Age Weight Androgen Androgen
kg mg/day  mg/day
66 52 933 1035
63 62 1374 1545
65 41 998 1006
59 48 1214 1347
56 42 1012 1122
mean 62 49 1106 1212

RBAEHICRT S 7 vT 5= vR#0Ek
T 5 BRI E A B R, 50~60
FROBFSLITA AT wy (FHoTL
=vB) 1Img ¥@HIc 15 » AR L, witk
Oy vTF=vREEHEOFEETHRDICE
4FEOML ThB. ZLOorviF=vHiE
Wi B BN E Ri-. Bl Biks Ve vi
WEREDLVESPEET S TH A9 2, BROH
EEBEOMBCILSENEEPCEHTHS . 7
PARERIREIICARS 7 v T F= vRE0OFE
MBI 2 ER L CEMRICERL 2.

i 4 LPF=REOFEHEH

EIBRA 7ML RILD BAF R TR 2
v T = vERER B Eic A lic kT LR
THZEEBELTLY, TRi—3KT 5K
BEEL0OLH 5RO, FOWEE RS LE
BI2300bY, BTERCRVTHELLR
&Ehl. HILBRZ 0L 00MEEC b HBER
HY, HOBRICE > TRHAEFHY B,
Xoo TEHIARMBE L BIRT L, EEREHER
EEE U 3 E ~ERERTR ¥ BOBHL
. HEib{eER « ARAFOME FHRFAESN
BIREICERT 2 &EREE~ETHY, £
KR THBEE AT, ~EOHEKDD

2 EERL RIROEEREO HERZNES 4
KL, FHor vy = vRPOHER
B2MH, BRlicEkLi. zv7F=v1HH
WEOEMEEIEIRRTMITH Y, @
AROZLOTHIFET 55 5~9 AOMic

BT RToFESMAIC P OT I VTS

= VEREERHL P IEMT 2HEM - 2. &K
EREHcEPoBPER, fE-TEMicEy



BR—7 L7 7= Y RBOBHLOTER

. mg/doy
18001 29yeors 8 59 kg

13004
15001 36years 8 59kg
1300
1400

41years 8 54 kg

t1oot

1300[ 48years & 55 kg

1100

1100
l 55years 8 38kg
sool
oo s 5 7 9

5
Month
Fig. 9. Seasonal variation of creatinine output

V7T = YRR Gl 2 v T T = R
43 evrERAELNL. ZhiEFELED
WTFBLhE—FHT5. 511~2 B L
L, 6~9 BZE#E L, WA »HEE
DNHE RS —-FERRTHFESEOML Tk
5. Elicid s vy o= vERER N4, 7
VT F = RRETRE D T Eichk B,
R OHEIMC O TRIERED 2% HLERT 3
THAHOVEMIT I LMILE, FcliEREs
EOETIC A% ZEWHOKIGEOREEZE LT
HORBEIECHEDLTW3%ET, f-T20
HRTOED 7 vT 7= VEREEEEICHEINE &
BT ricing.

231

Table 6.
Creatine tolerance in summer and winter (male)
(Percentage excretion after 1.0g ingestion)

Age Winter Summer

26 8.1% 3.1%
26 104 9.7
29 11.6 21.0
29 184 20.0
31 2.5 4.4
42 22.6 27.0
54 4.8 13.0
Mean 11.2 155
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Table 5. Seasonal Variation (male)

Winter Months

Summer Months

Creatinine Creatinine Serum Creatinjne Creatinine Serum

Age Bi{ Output Cceff. Bélogd Protein BkZV Output Coeff. lélogd Protein
mg/day mg/kg. day s % = mg/day mg/kg day " %
29 60 1378 23.2 1.056 6.9 58 1470 25.5 1.055 6.5
36 60 1333 22.0 1.056 7.6 57 1520 26.5 1.053 7.0
41 55 1130 20.6 1.057 74 55 1380 252 1.054 7.1
48 56 1189 21.1 1.056 7.9 55 1282 234 1.054 7.3
55 39 802 20.8 1.054 7.9 39 907 25.1 1.053 7.2
Mean 54 1165 21.5 1.056 7.5 53 1328 25.2 1.054 7.0
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Table 7. Effect of thyroid hormon upon creatinine metabolism (male)
Thyroid (Lilly) : daily 3 tablets for 11 days

Before administration

Basal Oq
Age Consumption Weight Qutput

Body Creatinine Creatinine

Coeff. mg/day

Creatine C

After administration

Basal O:  Body Creatinine Creatinine Creatine
onsumption Weight Output Coeff. mg/day

cc/min kg mg/day mg/kg. day cc/min kg mg/day mg/kg.day
21 171 52.0 1356 26.1 0 193 52.0 1304 25.1 130
21 . 186 574 1314 23.1 0 225 56.5 1347 23.8 190
23 185 51.3 1507 . 29.4 0 194 51.2 1508 29.5 0
24 181 50.5 1441 28.3 0 191 50.8 1429 28.0 0
Mean 181 52.8 1405 26.7 201 52.6 1397 26.6
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LofBicit, BEOHERBLEBLTALN
5. TR AREEFKFCOCTDOZETH D,
TR OR & CIBHA T HRE S DR 028
HITHh3. LFORERhIEYTS. BF

(R JeliE @ B OHEINE, WABREL Ligise
A by, BRORERE, BB,
SRR S BRI T A TCI I LA B E
WERLOBIE L UTHESAES. Zhicowy
TREBEOETHERSNIZ .

. & %

HEFIVTF= VPR L 2 VT F = VR
BOERIIENER LT L, BT i HElT
BEEEEGT, AT ENLERD TEED
MEEEL, BMEKEL Y OFRICHAITIR
HEEHR R ENBHEOHEL DI L
2RL=. 7vTT=vEEEOB 1L OB

NEEBE L € CEBBRRERL B

BEERL, AR URBRC X
Br7v7T=vHitELZRDL R 6T,
BEMES L ERCERESAEEH LB
BB EEERAE bR EED .

7 v T F = R REE & oBMRE
Biic Talbot #ic X » THM S L7z 25,
FOHEALL EHlicsh, $HXOERE
Roviev. BEEEe Ul e E
ZLONTWBEERECZDWTEHRIZIVT
F = VR OBREFA L, BlRo
ML EEOFELCERIZBELTRZ VT
7= VRE Z hickE - TR T, f#
Bi Tk 10mg/kg « B 2H{Ee L TE
hUTITLRY. ZOZ LOBRTH

TRAHEOEM®ETL 7 v T 7 = vREBIT
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o e
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5" SR
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Creatinine coefficient (mg/kg-day)
Fig. 10.

Correlation between creatine output and creatinine coeffiicient

(* : male, o :female)
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BUTFc@E LR wS 2 ik, BIBE
TR OFBIS U THE LT, 3K
TRER OHEE IS BEL iz koBIER & L
TREROHEE (H9RT) 2AkviEIR
BB, STEHROmML 7 v 7T = vHEE
Ber7vTF=vEErk ) BEOHELR
L, RBOBMPREAE LTz v T = volk
WD, ALHE WD EH-, ABEICA D
NB7vTF=vREOREELTTI 0
REeELETOTHS. ZOEIMCHEL EFIRO
HEECOCTREEOBAE2EL L0 REY
Thaivikd. HibEEDRFIRFHREA
Hon B RHIRIEHEOHMETIRE LR
HRICRZEROLOTRL, HRLIEHER I
IDREENB I LT F = vERE LCiEE
DHERZONRCEEZZORTHR L) Z
LiTisd. ZOBE®R»LTITEOIT, Bib
BEEEHEOERERT REL LTREEL
Vo272 v 7 F=vREEERESERZ LT E
b, BB 2 v T T = vIEROREEEE
BB L T 3R o EEc 2w T o Hunterd
DEEFBEL TAYy. REHEEZTIY
27mg/kg« H Th B 5 1~2 1 BRI IILHE
WL 5.5~8mg/kg c B kY, i 3F
Tll~13, 9F T 13~19mg/kg+ H &3 &
vH. LR BEHORT ANTEERT
i 10mg/kg « B UTFL S5 EERAbNEL
5% . RATOBIEEIC R T b E s,
10mg/kg+ H UT R Abhkvwe 5L L
(=L, FROBNRETRTIREZAUT
DERZLNECDOTHDES ., 21 TF =&
e o R E BWIcE ¥ 72 Mc Clugage
ERRHEEE VI EL 2 v T F = VvERERRE
BELELT, WAL » TRERD : RO
b2 vTF=vBiERIRETHY, f-T

s E OO AL 20 TH Y, e

CE2HERDCBRL CRBREBM L b
wil. ZOEREEROZ VT T = vERE
BLIVvTF=vERC A EECHEENL L
TREF LT LThs. EBENO I LT
= YREIELBR L cRERom 7 v 7=

YEROBERIZ v T = vEFRE OB R
v, R BRI R CEET 5 08
ETHs. 22 CZoEETHLPETAL
Mc Clugage &0 data %7 52, HAER
XS54V TiIThbh7v 75 =vHlgEDR
BERZ % ORIETRA EBLL Ty v BMEA
Mz iZEns-zigL e aci Y, BN
FA—EmE & b TERRIRLE U TREROL
ZEEHS T,

B4l rsvTT=rvREOBERICO VTR
Y 0Fh & RERUREAE bR, UL
AERBHEREETS 71 75 = vRiglicow
TRBBRARONEDT L Ty & BHRE 2
. BB v T F= vRFIEL TrEe
L2 RO ES L OBIRETHR - 2%
Dk, EHOREIC XS AERESIE s v
77 = R 25 BRI T 5404,
0~45F OEBFEEE O T AT, —HAORSE
& (25~30F) @A+ 5. EFfpELFO v
7 F = VIR 303 DRI B TR A D %
NIIESKERPED Y, Zhicov TRESE
FIMEEROWDT 2B LELRIE R DA,
30F LI F 04 TIIdE - BIH1EE O E RN
THDHILhd, RIFTEOM L BEREOL
SRR L TEBREShE R b,

7 v T 5= R OEHEENC oW RN
Zov 5 BEficHtEE, RBRo¥KETD
B, FHNMTOFLORBELZLATH -T2
3t Lk = o O HEE % Spectrophotometer %
FEALToEER LORELTFOEGZE T L
ZFEEOEL L, FH LI LR Brikel
BRI L Y REBREEREOFELRMNL T
> 72D ThH 5. HEOREIEN24~255IC
Tboh, £B0OMNEEL LB—2aH &
24007 7 J — « BE T5g) BHEZB LD &M
Tfibh, MOWEHO IERORETTbh
T . B2 0oL 3 iedsosiEs

C BRELShB L0 EEX b, FHEOFHKD

ML BB EETE2L0EADRE L OIX
HOEMZEE RT LEBbLNE. RREHIL2
VT F = B EROCBRBOBEE L Y 2 0
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BE & SR T3IBABREOTH b L #]EL
kfzwgﬁlbgﬁ~®%ﬁﬁﬁémﬁﬁ%
BETAbDREP 21228, @I vTFv

AEBCEMEORCI LEEHEI VT F =Y

RS BEg T 5 NOWROBEEEEZ D XY
i, AEREFO 7 v 77 = YRS T
REELZEL T, BA~RKEBHOELRE
BEnT Lo TERCPEEBET S, ZOBEX
PHEA RN ERRIMOBEET5 2 &b Rk
FornHsER . PROZ & X VHEBRIRO
BEfEAENEE S b X EEEENCY L TR -
PREAELNTLEEZBRVLOEED .

V. # &

v TTF=vERE L 2 v T T = vREORK
FIHOBEHR L HL, ROMEREEE-L.

1l zv T T vHRER RS, BRhATS
BAERS CEECREERT. T oBERIEE
e BLrEH TORECRCTHERILTS.

2. HEOWRECHATE 2 v T 7= v
MBS & mEOk (BHE) B sh
Z7vT = vREREEEOMEERL, AR
HZE) I AV CRIEII R O8N RO %
Hed onEllthB. 7 v T T = VREOEH
Eome LCOBHEC O THEKE, EELO
BReHE L, EEIEREETS L, HE
FERMASEOHEEZREQI L ER -T2,

3. 7vT7F=vREOFESELEZTHIT
EBRU, 7v 7T = vERERN O REGE25~
30F CERBICEL, UBESLIIETL, E
FERE HEOWD LR EOEREBLUT.
e R 7 L 77 = YR L Y RhE20d
HECRELBEETHS.

4. 7 v 7 F=vEER, zvTF=vR
'&ﬁiﬁﬂ%b,%ﬁmﬁfééﬁﬁﬁkﬁﬁ

L, ChaEMESoHE b L #L, T
BT s iskomE I LI HERA AR L.

Tk i 2 iR, FIATIRE R ERHE & 0%
35 - - BIBEEBHEERC, Lo BHOSEEE
TET. '
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Summary

The urinary creatinine output has been found to be highly correlated with the mu-
scular force, whereas the creatinine coefficient to be related to the skin-fold. Age changes
-and seasonal variations of the both factors have been studied. :

(2nd Department of Physiology, Chiba Universily School of Medicine)



. {J. Physiol. Soc. Japan (1958) 20, 235-252) - .

ERRIOAREBICEHITIUHEROTA R 6120141
(B9 F#E 4% Liponucleoprotein systém &k & DIEE)

Studies on the effect of physico chemical factors upon the biologicol activity
(The interaction between liponucleoprotein system and water)

F oW R OR

|. #

il

FEAREEIED TEHEDIET S % & These i
Virchow 0 EE» bEIFEL, HomiezEE, K
3%, BENEKCIAERDA L LERELH
T, BEHEGT b EERIFEAERNE
BEABAERCEATLE L.

eI (1949) E23 T8 & Is B pHRER O EFAE
BrOMFEL T, AERIIOTHEE L TR
A/MED2) Elementary body of life 7 25/t
LEREL 2. ZREEFEBHRO 2 DKER
ST bODOFTETH B, Wi TR £YHKR
1% Liponucleoprotein 7z % BT EA KK
WD AR TAF VIEHEES, EMNEREED
WERE & 72 Y £5 % Subunit T - T, Elementary
unit of living system ®OETH 5. b, BE
T« O 5234 - T gas RREM O A BT E
9, EROm EHCBE T, TE Bond ©
RV & VREBCTbh, WMHERNCHE 2D
ENETL Van der Waals HI% Gibbs ® free
energy, dipole moment 20 I < FI< £ A58k
BHEEEREET L X, AlD TEEEET S
O LI EMRNGET, BER®RELT
ix Elementary body of life 2sR & 5. AL T
B FEL D =44 2 Bl 5 _EEL Liponucleoprotein
EVISRTHD.

4] 11#48 1 Liponucleoprotein 7z % &4 F#
7 Hbond & Obond #» & 72 2{E53F¥TH 57K
e VAR TBREIC R 584 4 VIgH, B
REEREE VRN = 30 ¥ ~ OFEEBE
BE ) AEHAP RO W AERSRILT 2R
* R RER RS HE (WIIATER)

(FEAI32F 11526 A Z44)

(Aovama-Tatsuo) *

EzbhdERELTV5.

INEHEE RO order WA TRALT 54K,
OBESIEEIFREBENEREEORE TR Z
FIELBSBREL0TH - T, b SR
pF 0oMmEHmEELSE o MR FhE kb
FEOLDOTH B0 L, ZOHENOWFRRIED
HEte L CiE, EENSHEC XS pF omE
Bz U CERBERZRbA.

ERESHERICE L Tk Blacdel® Pisk{
OFFEPEBEC RS Ty 5. 2L TERED
BEE, FREEOMSOKER—ENE LT,
Reilley® 1 -» C TERUGEEEO FEE, &
TAHLIHRBE LT 5. O RZE Halld
EOEITrBICAEKNCHEBEET LD T
by, FREELAENCEAL OERACT
WHEZR - THLIBE TR . , ’

Ho#%194648 1 Blake® 732fi[HIRE & & R
HESFCHL Tl USAL 2. Bls &
SMEE L FEz, HOMBETERERE, BB
MR ENBLZE, AHEELEHTL LT
ZHETH - T, 4B HNTECERFCHRS
hWTeBHThHAB.

)R L FreE L AEB R ECHRL,
pF-meter 253D EEEL 2. TLTZOE
LHERIC X ) EAREBER O BT L BR
&M C indicate T 2« DRBBRZEEHAL
rEnTwaD. '
4111385042 13 pF-metrie 28 4 4 VG, BIHE
SIEEOHEEX BT w550 THAH L H#E
b, EERICEN THEIBEL 72 pF 2315 IED
LEBEREOTLEL HEREREETZH0T
B55T ek, EEEANMER» DEXHLT
w5, '



236 21— R O AR BT B SR BRE

I H OB
FRBEOBREE T
5 - wicEEE,
Fels, ROMERE y
R4 & & HIERY
BERkEE VAN
BT iRYVAET
»ELEME pF-
meter THEFEL,

6STIM.T.

pF-meter (EI#X)

SHEET.

HoERic &K
=& AR
B o Bt %
‘AL Ui, EIbAEKCR TEENRILL,
ARk O ETERARS RBEEEOME 2R
fe o1F, O EEERIC T SRERD ZREMO
1o Th IR EL, ThOEEINLS
A F Vg, BRIEESROLIEETHD
Ph, ZEIERL, UTERRILEIERA L
L= Ths.

1. 8& % &%

A, #REH

wEIIIT AT S v, vy TV, ) ARERE
PERL, £4BaOBEEOKERERL, &
12~24EEfrw 7 v YEBCTHETET,
WECRBETCARNC—EEOKER S U
CHERL. KEROEVEE-bORREZENE
NEHOFHEEL CERE L.

BT T S vORERRECE B HERRE
e AvEEo—2R L.

B. EEREELUICERRIRE

1. &N, #HExX pF-meter

o meter Tk (1 NZR), BEERR
W, 6SJ7 oEEPEME, 6H6 ORI,
6SN 7GT oEEENIC X 5B EBEME L 2
Blsd.
KEE6SNT7GT o—fllixz o h &XFic TV »
FEBEFREL, hic 100uA 0EFTEA
N CH 1% Attenatar T FAEL, AT v
A% EBLICLTHD. ELBEHE 6H6 O
Eiic o HREIEE EZ Ah, 2oLofivicC

Fig. 1

ANhEHROEE % 1/10pF % TIEFEICIE
THZ L pESES. HREBEOA YIS A
BEX 57cm © =RKF A4 PRYE VICERRRE
%, 100pH &L, ZhedFlic 12pF 059
avEARTHD.

CELORE YORICHEEL TINRBEE A
h, hoBoEARFRENEE LY, KRIIIO
SEREFIC Tec DIKE AN, ROBCET T ¥
RV AR BRI IR, ZICHEART 28R
Ry avCERL TRETS.

2. %BH pF-meters)

o pF-meter Tix (38 2 MZ#) BHEHE
LT 5Y3, ERAWETF s — 7, RUOEMH=
v 7 vy — 10pF-+10pF Wik v 8L, 20
BEE (300V) % 2EE¥EE (6V6, 6S]7,
VRI05 ic & VR E N 3) KU 10kL o AR
WK Y RIRs w2 2 RABOTE =2 v 7
Y-t CTEFASE, rOMNERED 6SAT
DE3 7Y vy FicAh, X—FH#E6SAT HH
Bz a4 Vi Y BIRS €, REIEOFZE =
v F ¥~z T 3000ke CEIFAS ' KE

C6SATOEIZY »y FiTARBEHUE2DODOAN

N/~ 1+ (AFAS) 2&£T5Z &gk
5%, HMOoEBEv—~ r2HEICHE3IE6S]7TRUE
4 EL6AV6 i TEBABEHED L 20 B NE —Hix
crystal speaker iz T% & LTz (AFT 3L
MEIRBEIC 2 B), —HME6ZELDZF Y » Fichl
% T magic eye 24 (AFT B - EH
ik, FAFpRV 2 LBESED) L LTZER
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pF-meter

WIic > 5C k
v 90°C oI’

W AWREZICL S
pF EZHEEL /.

c. KCl Bwo
REZEC X 5 pF
fE oz

B RRALER
KCl 7.456g % 3£

. 0.6mwm _60th
Obmm 60th TR 15w ot
----30H ARSI Xtak -- = Jooo KC.

Fig. 2

E R
CRETTFOEZEEY | HBER= 3 VX~
OBEIRITET 5L 0 L RIBEEML 2.
BRI L T
a. BREIGIE TR ERBEE (10cc)
AR, 2%%E6SAT Input ® Coil iciEAL,
b. BHERBEE TR ELIE 6SA7
HIRER TN AN - FEER (FFFERK
B oO/MNe vOREICHEEE - 250 2 8YE
L) wAHEAL FEUTEAL, EOBICET
7RFASD Rv, ¥ HEavF v~ 10pF
max F % 100pF max X » pFfE& U Tk
7o . REEMIN6cc Z2KPBICTIHFTH S .
C. ERFNRULIE
1. ESFOEMENTREFECHVLTOTSR
 a. reines wasser ®{REEZE{kic X % pF{E
- OB T 2R
5C £ v 70°C o %« DIREIINRL 72 REET
pF ExHIEL 2.
b. NaCl ## o WEZE ik 5 pF fED
HE
- ERBRALIE
NaCl 5.846g % /K ICEEL 100cc & 7
U, 1Mol Y5k & Uiz . BEREFHRL T 0.1Mol,
0.01 Mol VR & FREL 7= .
T WEFE L 72 1Mol, 0.1Mol, 0.01Mo] NaCl

K P L 100ce
L nl, 1Mo %
e L. S E

R L T 0.1Mol,
0.01Mol Y56 % T8
7.

T ZICEASIL - 1Mol, 01Mol, 0.01Mol KC1
BRKIic % 5C XY 90°C offic i 5, BE
£tk s pFEXMEL .

d. CaCl: B0 RIEZ fkic X % pF E o
HE

SEERALER

W v s 21.9086g % FRAEK I YR
LT 100cc 7L 1Mol Y & Ui, e
IRL T, 0.1Mol, 0.01Mol ¥k % FaHLL 1= .

Z T T B 72 1Mol, 0.1Mol, 0.01Mol CaCly
Ylico& 5°C X v 90°C offic AT 3, BE
2ick5 pFEEHEREL 2.

e. NaCl KSR OEE I X 5 0EOZE
A B3 2R

SEERALEE

bicF U 725k X D FABL 72 NaCl %%
MWL T1, 27 272, 278, 274, 275, 276, 277,
2—8’ 2—9, 2—10, 2—11’ 2—12’ 2—13MOZ %Z’&}E%%
L, &Ko pF EExHZEL 7-.

f. KCl/KEHROBEERC X 5 dEOZAL
CET 2R

CIZRLL 7= R F i X v S L 72 KCL
%TZE% ﬁffﬁb T, 1’ 2—1’ 272’ 2—3’ 2-4, 2—-5,
2—6, 2‘7, 2—8’ 2—9, 2—10’ 2—11, 2—12’ 2—13 MOl
VSRR TSI, o pF EEZEEL 2.

g. CaCle /KA DB S 0 EOZE
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BT R

SERRALER

dICFRL 72 ¥R X W ER8LL 7= CaCle 1BWE %
L T, 1, 271, 272, 273, 274 275 276
277, 278, 279, 2710 o~ 912 9—13 Mo] YRR
HFREL, PR pF EEEEL .

) ERFEESFLORERBICE ZEMMES
SEMCHLTORSR

a. BT (vyFv, VEER, BT
2 V) IKEWROBE KD pF (pF LU 6 fE)
DI T 2 ER ‘
. 1) veorvoliExic:s pF pFEX
W OME) OZEICEET 25ER

LR
1, 27 272, 273, 279D v v F VIKEIKD
pFE#AREL7=. 3.2, 1.6, 0.8, 04, 0.2, 0.1,

0.05, 0.025, 0.0125%® v ¥ F v K¥W ® pF{E
FHIEL . )
2) VRYBROBEEZEC X% pF (pF EX

Vo fE) oFEicllT 2R

SRR ~
1, 274 2% 275, 274, 275, 276, 27T, Y
RIEFRANGER D pF R HIEL 2.

3.6, 1.6, 08, 04, 0.2, 0.1, 0.05 0.025,
0.012% @ VY FIEERAKER O pF HEEFEL 7.

' 3) T AT voEEE K 5 pF (pF
FER OO ) 0BT 5ER

SLERALER

1~27%95 B % 7.68, 3.84, 192 0.96, 0.48,
0.24, 0.12, 0.05, 0.03%DIT L7
o pF EEERELE.

b. BOT (BITAT <
% pF &MY 525k
27U~271 Mol HCl % 25% 7 V7 3 VYEWE
TMx 28Iy pHOREZF7 LT
VHEREARVERL .
FRERE R 7 5 TR T-RER 2 B b i v Rk
725 L 70O THBRTEERO /N s 5 B HCIE
W x v pH 2L 7= .

c. #¥ (NaCl, KCl, CaCly) :&o% (50
TATIV) LOMEERIC X 3 EYPENES

) © pHZE ik

VIKEHE

EEO R

1) NaCl ¢Bi7 07 2 v & oEEERK
X % YN BERIEE O
SEELE

25% BBT A 7 T v OIKERICEED 273,
274, 27%, 278, 27"Mol » NaClRK® Nz 7= 5
b2 T pF &2 L CREL 2.

1% 97 v 7 2 v o IKER RS © 279,

C27t 27 278 Mol » NaCl 7B E Mz 72 %

LD owT pF fE%E CTHEIFEL 2.

2) RClEERT A7 & v & oiBEMAEMICEK
5 EMPPER B SRIE O T

SEBuLER ‘

25% ST T2 v o IKBRICEED 278,
2™, 275, 275, 27" Mol » KCl¥&We% Nz iz %
bW > T pF fE% L CHIEL 7.

1% 70 7 2 v o IKERCEE © 279,
271 272 2B Mol o KCl K E Mz -5 b0
{ZowT pF %R CTHIEL /2.

3) CaCl: 298707 2 v oMEERIC
1K 3 RN B R IR RO T

SRR

25% Gp7 A 7 2 v OKEREED 278
274, 275, 275, 27"Mol ® CaCle ¥R¥Kk % N2 7= %
bOEOWT pFEEZL CHIEL 2.

25% BT v 7 2 v oKERCEED 275
274, 275, 275, 27" Mol » CaCls AW % IN% 7= %
boiL o> T pF EZ CTHIEL 2.

3. &5 FESF Liponucleoprotein system &
R&EDOMBAIC & B EMPMBEITHCREL TOHR

a. JBE (vv7v) tEEE I7rr s
V) L OMERRIC X 5 EYFHERIEEIC
T DR,

SERRALER

Ovalbumin % 7.68 3.84 1.92 0.96 0.48 0.24 0.12 0.06 "0.03
Lecithin % 1.6 08 04 0.2 0.1 0.5 0.025 0.013 0.006

Wrr7svevysvoREREROMKC
IRolebOEFHL T pF EEBEEL .

Brrr v 025% owgic@AED 1, 05
0.25, 0.125% D v o5 VKK Nz, £x0
pF % LEUCCTHEREL 2.
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g 2 v 05% oRKizcAEED 1, 05,
0.25, 0.125% D v VKK Nz, RxO
pF EZ LEUCCTHEELR.

b. v@(9£vﬂ)a%EE(W7w73
V) & OMEERICE 5 EMFNER I B
VT DL

FERRALEE
Ovalbumin % 7.68 3.84 1.92 0.96 0.48

d) Ovalbumin

0.24 0.12 0.06 0.03

e) Lecithin f) Rihonucleic acid
No. P(%) No. L(%; No. N(%)

1 0.32 1 0.064 1 0.1

2 0.16 2 0.032 2 0.05

3 0.08 3 0.016 3 0.025 .
4 0.04 4  0.008 4 0.0125

P : Ovalbumin, L : Lecithin, N : Ribonucleic acid.

. =BREERUERE

HEfER pF E

Ribonucleic acid% 1.6 1.6x271 1.6x272 1.6x273 1.6x27% 1.6x27% 1.6x270 1L6x277 1.6x278 % j= 1% § fHTHL

BT AT e ) REEROBEE N B ORI

ol bOEFEEL COF B L THIEL 2.
JRE (vvTv) b ()RR &

BE i v) CoREREBOERDE

= O AR O AEYPENELE I TO B

SEERALER

Ovalbumin% 5.12 2.56 1.28 0.64 0.32

0.16 0.08 0.04 0.02

£OEEEEMME (0= 30) ThHNM
0 0 s Gonr THRD L, SRR TS
B (BEAERRP6cc L UE) Kk 25EHM
EERELL, JEE—RBEC L THERESTCES
mbL . MEREIMEET 2HEEO R
EERDLO,

1) BEERA

Ribonucleic acid% 1.6 1.6x271 1.6x272 1.6x273 1.6x27 1.6x27% 1.6x276 1.6x277 1.6x278 %~z b
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a) A mixture of Lecithin, Ribonucleic acid and

Ovalbumin
Concentration
. No.
L (%) N (%) P(%)
1 0.064 0.100 0.32
2 0.032 0.050 0.16
3 0.016 0.025 0.08
4 0.008 0.0125 0.04

b) A mixture of Leci-
thin and Ovalbumin

¢) A mixture of Libo-
nucleic acid and Ov-

Concentration albumin
No. Pl2) L(%) No Concentration
1 032 0064 P(%) N(%)
2 0.16 0.032 1 0.32 - 0.100
3 0.08 0.016 2 0.16 0.050
4 0.04 0.008 3 0.08 0.025
4 0.04 0.0125

P : Ovalbumin, L :Lecithin, N : Ribonucleic acid
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Change depended upon the concentration of nbonuclelc

acid and ovalbumin (Measurement by L)
(H. 6225, C.T.11°C)
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-Change depended upon the concentration of ribonucleic
acid and ovalbumin (Measurement by C)
(H. 629, C.T. 11°C)
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Summary

1) Each of the constituents of the compounds of liponucleoprotein, if singularly,
increases its own biological-electrical activity with the rising of the concentration of the
liquids. In case of such both combinations as lipoid with protein, and nucleic acid with
‘protein, the increase of the bhiological-electrical activity is remarkable in the time when
lipoid and nucleic acid comparatively in much amount involved.

In case of such a triple combination as that with lipoid, nucleic acid and protein, the
biological-electrical activity can be seen remarkably in its rising of a curved line rather
‘than in case of the singularity of the three, lipoid, nucleic acid, and protein, and further-
more rather than in case of such both combinations as lipoid with protein, and nucleic
acid with protein indeed. ‘

By the experiment that the author performed, it was learned that lipoid can’t be
combined with nucleic acid. Therefore, there can be said nothing about the activity of
this combination. This can, of course, be seen in the precedent works, but, if we think
and compare with such a fact, it must be considered that in the liponucleoprotein system

* the protein has its central part and it is combined with the both lipoid and nucleic acid.
. Moreover, the blologlcal—electrlcal activity is increased by the existence of the medium
of lower molecular ion.

2) Salts and water have respectively its special quality against the change of tempe-
rature : that is, by the experiment measured by L, the biological-electrical activity of
water increases so as to show a plateau at the degree 20°C to 40°C but in the solution of
salts (i. e. NaCl, KCl, CaCls), the biological-electrical activity shows the decrease rather at
the degree 20°C to 40°C. :

3) The biological-electrical activity of the salts (i. e. NaCl, KCl, CaCls) increases to
some limit with the rising of its concentration. The more the quantity of the salts increa-
ses, the more the biological-electrical activity depended upon the interaction of the salts
and high molecules may increase to some limit. As to the combination—power of salts
with liponucleoprotein system, the CaCl: is strongest and the NaCl is stronger and the
KCl is strong.

‘ 4) The biological-electrical activity of the high molecular proteins decreases in the
" vicinity of the isoelectric point.

5) Thus, when water enters in the “high miolecular liponucleoprotein compounds ™
(i. e. a deductive proposition of the “theory of fundamental particles for living” (Sasagawa)),
the Ton Activity (i. e. the biological-electrical activity) increases and at length may be
able to become the principal motive force of the transition of energy in life. And here an
organized mechanism of an organism is created for the first time from the simple material
(Sasagawa). I believe that some image of understanding the physical nature can be obta-
ined from the fat the micro-electrical activity has its own special way of increasing on

account of formation of the compounds of high molecules and lower ones.
(Department of Physiology, Faculty of Medicine, Kyoto Univ.)
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Effect of Chlorpromazine on the Peripheral Circulation,
Particularly Blood Flow Rate.
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Fig. 1.

Reproduction of original pressure and
flow curves following the intra-arterial
injection of chlorpromazine. See also
table 1.

Ordinate scales : pressure in mmHg.
on left, flow in ml/sec. on right.
Horizontal line : zero flow level.
Numerals on each segment : time ela-
psed from the beginning of injection.
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Table 1.
Effects of chlorpromazine,
intra-arteially injected, on

carotid flow pulse of anes-
thetized dogs.

Ho. B.W. CPZ' | Time H.R. ¢ B.P; , Bl?od flow z;ate -
eg./] aty, »ax./min. Bl./séc. Pl
dogs | (kg.) kg./l (min.) (b:m (rm.Hg. ) P | T, ‘ZF", Oy T EF
9a | w2 2 0 158 156/12k 2,0 { 0.7 | 1.1 | 0.7 | 1.26 | 1,78
0.3 267 148/106 Ll f 1.k | 2.0 111 | 1,98 | 1.02
0.5 176 13k/ 50 3.8 ] 0,9 | 1.7 |11 | 184 | 0.94
1.0 162 137/.98 3.0 | 0.8 |1.3]0.8 | 1.5 1.23
3.0 15l 150/122 2.4 | 0.8 | 1.1 | 047 | L35 | 1.62
8.0 152 130/105 2.8 1 0.9 | 1.3 | 0.8 | 1ob5 | 1.3
b 1 0 17k 106/ 78 2.6 | 1.0 | 1 | 0.9 | 118 | 1.23
0.3 182 96/ 68 3.1 1.2 w7 |0 1. 0.77
0.5 190 98/ 70 2.7 109 | 1 |09 | 1k 0,94
2.0 187 96/ 68 2.0 | 0.6 | 1.3 | 0.7 | 1.32 | 0.99
1.0 183 106/ 78 2y | 0.6 11,0106 | 1.2 | 1.2
20.0 158 96/ 13 1.8 | 0.5 | 0.8 | 0.3 | 0,72 | 1.87
e 1 o 198 106/ 83 1.8 | 0.6 | 0.9 | 0.6 | 1.06 | 1.k3
0.5 206 97/ 66. | 3.2 |1 |28 1.0 | 182 | o7 |\
1.5 a8 9L/ 60 2.6 | 1.0 | 1.k | 0.9 | 118 | 0.8
5.0 208 100/ 75 2.210.9 | 1.2 0.7 | L.2h | 1.2
8.0 9k 91/ 12 2,0 0.8 1.2 ]0.6 | 1,14 | 1,18
15.0 166 %0/ 10 1.8 | 0.6 | 1.0 | 0.6 | 0.97 | 1.35
10 8,5 5 0 98 130/105 2.8 1.0 f1.3]0.7 ] 1.2 1.57
1.5 117 110/ 88 3.3 113} - 108 { 2.27 | 1.25
5.0 78 100/ 72 2.9 10,8 | 1.1 | 0.5 | L | 1,19
na 16.5 0.5 |0 158 160/120 3.8 1 2.3 2.7 1 2.1 2,75 0.81
0.3 156 146/102 Le2 [ 3.0 | 3.4} 2.7 | 3.8 0.55
0.5 167 152/109 3.9 12,0 2.4 | 1.7 | 247 | 0.83
1.0 169 15/ 92 3.7 3.8 27216 | 2.29 | 0.7
N 6.0 6 150/102 2.9 1 0.9 | Lb | 0.7 | 1.52 | 1.29
b 0.5} 0 10- | 132/ 92 2.2 1 0.7 | 1,1 0.l | 2,26 | 1.39
0.3 113 120/ 78 L0 | 2.6 1 3.1 ] 2.2 | 3.17 L8
0.5 125 12/ 87 3.6 | 2.1 | 2.5 [ 1.6 | 2,54 | 0.65
3.0 18 130/ 90 2.3 0.9 1206 | 125 | 1.38
6.0 12k 137/ 96 2.4 |11 11031009 | 1.33 | 1.37
¢ 0510 119 s/ 83 2.2 0.8 ] 22} 0.7 | 1.2k | 1.39
0.3 115 10/ 62 3.9 1 1.5 1 1.8 } 1.2 | 1.82 | o.80
0.5 122 140/ 70 3.3 | 1.5 1207 |11 ) 62 | 0.9
1.0 118 12/ 82 2.9 | L2 | 1510 | L5 113
. 5.0 120 143/ 88 2.1 0.8 | 1.2 | 0.6 | 1.22 | 1.5
12 13 1 0 18 189/158 2.3 1 0.6 |09 |0 | 2.0 2.8
0.3 200 156/1.28 Lo2 | 2.8 | 3.3 § 2.6 | 3.27 | 0.7
1.0 200 154/13L 3.8 | 1.8 1 2.4 1.7 | 2,34 | 1.0
3.0 208 170/148 3.0 | 2.2 | 1.6 | 1.0 | 1.6 1.58
13ax} 19.5| 050 130 172/1k2 2.3 | 0.6 | 1.0} Ok | 1.08 | 2.35
0.3 122 11,8/102 3.4 11319 | 2.2 | 192 | 102
0.5 148 1h6/. 3.5 | Lhf A7 |12 177 | 1
2.0 Uo 158, 3.0 1.2 2.6 110 | 163 | 1,32
4,0 w2 152/118 3.0 | 0.9 | 1.3 ] 0.9 [ 18 | 1.d6
b 0. | 0 130 18/ 80 3.2 0.9} 1.3 0.6 | 1.3 | 1.8
0.3 130 110/ 7h 40 | 1.k § 2.0 | 143 | 2,05 | 0.7
0.5 134 115/ 72 2.7 {047 { 1.2 | 0.7 | 1.3 11
3.0 130 06/ 71 | 2.9 |0k | 2o | 2ds | e
6.0 126 110/ 63 2,7 10,3 {12105 § 2,09 | 1,20
c 0. |0 178 140/ 98 3.2 10,8 1.6 {0.8 | 1.56 | 1.2
0.3 156 122/ 70 5.2 | 2,2 1 2.8 | 2.0 | 2.85 | 0.51
0.5 182 138/ 98 3 {22 1.9 [ 1.2 | 1.9 | 0.96
1.0 183 132/ 96 3.1 1046 1 1.5 109 | 1,57 | 1.5
5.0 188 128/ 92 2,5 1046 | 1.3 10,7 | 1,38 | 1,26
d 0110 Lhly 140/ 88 2.5 | 0.6 | 1.0 | 0.7 1.04 | 1.69
0.3 16 120/ 85 3e3 (049 | 1.6 11,0 | 265 | 0.98
0.5 150 132/ 90 3.0 |06 |11 | 0.8 |17 .48 1
2,0 18 1Lo/ 98 2.8 1 0.2 | 0.8 | 0.5 | 0.9 2.07
5.0 U6 136/ 86 2.6 | 0.k | Q.9 | 0.7 1.05 1,63

* Same experiment as fig. 1.
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Table 2. Effects of chlorpromazine, intravenously injected,

on femoral flow pulse of anesthetized dogs.

Ho. B.W. CPZ | Time R.R. B.P. Blood flow rate
af (mg a (beats {max./min. )| (ml./sec. PRU
doga  |(kg.) kg (min.) | | min./} (mm.Bn.) Pi| D, | Pz | D2 | B.E.
1 ax | 20,5 1.0 0 188 | 148/106 2.9 [-0.2 | 0.9 |0.7 [ 0.95 | 2.1
1.0 196 128/ 98 3.2 }-0.1 [ | - 135 | 157
R 3.0 186 | 116/ 67 2.7 {=0.1 {07 | - ]o0.8 | 1.8
9.0 128 92/ 7h 2.1 [-0.1 [ o5 | - 0.59 [ 2.25
20.0 136 91/ 78 1.61}0 1.1 - 0.54 2.65
b 0.5 0 133 103/ 78 1.7 |~0.1 | 0.5 | Ou | 0,55 | 261
1.0 96/ 14 1.9 |-0.1 | 0.4 | 0.5 | 0.63 | 2,35
k.0 130 100/ 80 160 0.5 | = 0.6 2.1
, 7.0 122 97/ 6 1.5 [-0.1 | Ok | =~ 0.57 | 2.43
17a |12 100 182 152/ 82 2.6 |-0.2 | 0.5 0L | 0.65 | 2.7 -
. 0.5 198 5/ 76 2.8 {-0.1 | 0.6 | - 0.78 | 2.12
3.0 184 Wwo/ 72 2.8 [-0.1 | 0.5 | - 0.74 | 2.13
1 200 210 | 1ky/ 96 2.6 [-0.2 [ 0.5 | 0.4 | 0.63 | 2.9
. 3.0 186 120/ 75 2.7 =001 | 0.5 | = 0.66 | 2.26
30.0 135 95/ 62 1210 0.3 | - 0.51 | 2.39
< 0.5)0 171 110/ 75 2.4 ]-0.1 | 0.5 [O0.s | 0.8 1.8
0.5 161 107/ 72 2.21-02 | 0.2 | - 0.86 | 1.62
3.0 160 93/ €0 2.0] 0 0.3 | - 0.71 | 1.67
10.0 156 100/ 66 2.210 Oy | - 0.59 | 2.18
20a |16 030 1 | o | 3.2 0.3 [ 1.2 {003 [1.3 | 1ok
. 0.5 178 158/130 3.6 [-0.L | 1.3 jO | 1.k 1.68
2.0 185 164/135 Lo |-0. | 1.k [0.6 | 20k 1,72
b 0.3 10 207 150/122 3.5 [-0.2 | 1.2 jouu |23 1.68
0.5 210 128/10h | L.2 | 0.1 1.3 J0.7 | 1.5 1.2
1.5 a2 140/116 28| 0 11 0.6 |1.35 | 252
c 0310 208 122/105 2,7 [-0.1 | 0.7 | 0.6 | 0.8 2,31
0.5 2an 110/ 96 2.6 1-0.1 | 0.9 [0.8 | 1.03 | 1.63
1.5 206 | 116/100 2.5| 0 0.6 |0.6 | 0.5 | 2.71
a0 |o2fo 17, | 1567123 | 2.6 [-0.1 0.7 [0.5 [o0.68 | 3,28
0.3 182 1,5/118 3.5] 0 1.2 |o.8 |1.23 |1.m
1.0 150 135/100 2.9 |-0,1 1 0.9 | 0.7 | 0.72 2.59
3.0 154 150/125 2.21-01 (07 |05 | 057 | 3.88
b} 020 w8 132/116 2.2 1-0.1 ] 0.7 | 0.6 [ 0.66 | 3.06
0.3 6 | 127/110 3.6 [ 0.1 |11 |09 |1.08 { 1.8
1,0 136 110/ 96 2310 0.9 | 0.6 {0.72 | 2.33
3.0 132 120/100 2.2 [-0,1 | 0.5 |0 | 0.6 2.96
22 19 0.1 |0 116 | 150/120 2.4 [-0,2 | 0.5 |0 | 0,63 | 3.5
0.5 18 147/120 2.8|0 0.6 10,5 0,72 | 2.9
1.5 110 1hé/118 2.3 [-0.1 | 0.5 | 0.k | 0.6 3.5
ha |18 50 jig| © 16 158/100 - | 3.8 [-0.3 | 0.9 [0.5 | 1.07 | 1.87
] 0.5 U8 155/ 98 bl |-0,2 | 1.0 [0k [ 1.0 | 2.7
2.0 138 s/ 98 3.5 [=0.3 | 0.9 | 0.7 [ 0.96 | 1.99
b 10xg| 0 w3 15 3.2 }=0.2 [ 0.8 | 0.3 |o.90 | 2.15
0.5 13 155/ 98 3.4 }-0.2 [ 0.8 | Ok [ 0.93 | 21
1.5 145 150/ 97 3.2 [=0.2 | 0.9 | Ol | 0.92 | 2.09
2%a |15 0.3 0 183 198/156 2,9 {-0.3 { 1.1 0,8 [1.13 | 2,51
0.5 185 18L/150 2.9 1-0.2 {14 | 0.8 | 131 | 2.04
1.5 185 185/153 2.8 [-0.1 ] 1.2 [0.7 {1.2 2.27
b 0.3 |0 170 187/150 2.6 |-0.2 | 0.9 [ 0.6 | 2,07 | 2,53
0.5 178 175/10i5 2.5 [-0.2 { 1.0 0.6 |11 | 2.33
1.5 172 178/1L8 2.4 |-0.1 | 0.9 [ 0.5 | 1,05 | 2.9
P 0.3 ]0 172 165/136 2.1 |-0.1 | 0.8 [0 |0.81 | 3.0
0.5 174 162/130 23|10 0.9 [ 0.6 | 0.93 | 2.52
1.5 174 158/%.24 2.4 |-0.2 { 0.8 | 0.6 |0.86 | 2.63
q ox o 164 198/155 2.8 [-0.2 | 1.0 [ 0.7 |15 [ 2.8
0.5 172 189/150 3. [-0.1 | 1.1 f0.8 f1.2h | 2.19
1.5 168 193/152 3.2{0 1.1 0.7 ]1.2 2.3
e 03 |o 152 200/158 2,7 |-0.2 {20 0.6 |10k | 232
0.5 160 | 186/150 3.0 {-0.1 | 1.2 [ 0.9 | 1.3 | 2.08
1.5 160 194/160 2,9 [-0,1 {11 (0.7 |1.22 | 2.3k
4 0l}0 Lo 178/150 2,1 [-0.1 1 0.7 { Ok | 0,88 | 3.00
0.5 150 170/10L 2.3'1 0 1.0 | 0.5 0.9 | 2.7
) 1.5 1Ls5 177/150 2.1 |-0.1 [ 0.8 | 0.5 | 0.86 302
g 0pg| 0 16 175/126 3.3 [-0.3 1.2 Jo.6 {226 | 2.0
0.5 16k 178/126 3.5 |-0.1 | 1.2 (0.8 | 1,23 | 2.00
1.5 162 175/130 3.0 [-0.1 | 1,1 [ 0.6 [ 1.8 | 2,05
26 186§ 0.5]0 158 153/123 2.1 (0.3 | 0.9 [ 0.6 [ 0.92 | 2.h1
0.5 162 | 1L8/120 2,5 -0.1 |11 ] 0.9 |1.0h | 2,07
= 1.5 16l 150/122 2.4 1-0.2:| 0.9 | ~ | 0.89 | 2.47
28a | 9 1.0 |0 137 176/118 2. [-0.2 | 1.0 [ 0.6 | 1,36 | 1.98
1.0 U2 | 1547100 2,7 -0 |1k | - [1.28 | 2.8k
3.0 1h2 156/100 2,6 1-0,1 [ 1.2} - [1.24 | 1.6
10.0 13h 1h0/102 21 ]-01 0.9 | - |0k | 2,04
20.0 120 128/ 93 2700 J0.7) - (077 | 2.32
b 3.0 o 134 1h2/102 1.9 [-0.1 | 0.7 [ 0.8 | 0.84 | 2.29
. 0 U6 130/ 77 21 (0.1 (0.9 = 0,9 1.75
3.0 1| 127/ 76 2,0 {-0.1]1.0] - 0.5k | 1.68
12,0 126 133/ 86 1.8 1-0.1 1 0.8 | = 0.81 |.2.-
20,0 102 118/ 78 1510 06| - oz 2.2

¥ Same experiment as fig. 3. ** Intra-arterially injected group.

BUTET 5 &I FHNRE b
DL TR BHBZL s (Table 1, No.
9a, b; Table 2, No. 16a, 17b, c,
28a, b). Bz i mkEOBRD»E
LvizpiETHERE b5 37 PRU
OWRERDZ DD (Table 1,
No. 9b, 1la; Table 2, No. 163,
17¢, 28a).

OB B 1 Wil B TR I 13 B
InE R 28 2 I E T B L ©
3H > THRIRE & 5EHZL - (Table
1, No. 9b, ¢, 10, 11la; Table 2,
No. 16a, b, 17b, c, 28a, b).

PEHAIRIE Y, /MEOFEED O
{ Systolic Spike (P1), Pre—diastolic
Dip (D1), Diastolic Spike (Ps), Z U
Presystolic Dip (D) @ 4 k53 & S
B REIK#E (M. F) & oo
Tbohs.

BEEREER: <R Fig. Licpls
Eh BRI A O & RO I TR A
EEMERDT, REELEE L
TERLERE &Y, P-Dikmas
ETHERT 25, BEoREE Eic
H > TPT 5585 % « (Table
1, No. 9a, b, 11b).

R U WEHIR ISR T3 CPZ Img/
kg P EOBIRABLSI X v PrDs
WhoERE PEOKT, &5k
Pre-Systolic Dip ¢ & % D2 05
3o, JREEE Fig. 3iczo 14]
ERTISERERT 5. Table 2
i De &< | (16a, b, 17a, b,
c, 28a, b) X ALRDOERERL
LDThHD.

Z OB OB b OERME T
H B Pr LOBR} FEMTE OB
MOFEEE I > T 5. .

2 YOI FRERR I 13 Py-Dy 31T
O & P BT © BE R & 5
N5, FHENEEITREEL T
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FEh o T abHpLys (Table 1, No. 9b, ¢,
‘Table 2, No. 16a, 17b, 28a, b). = O FH#AD
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¥X% ——Chlorpromazine O RMTER, I MR IC RIS THE

%D@%ﬁi@ﬁ&ﬂ%d<%®¢%5nél

R TEBIRIE D iz >\ < 5.5 &, CPZ#
#&%%mazkﬁ< WREE e B4 % S 7z L
72340013 Dy ORRH u_;@?:g:
DIFFEE BTz

B. CPZ }&"5.&0) Adrenalin
A U Noradrenalin Qin &R & (C
RETHRE '

CPZ#: 5%% Ad. ®*Norad.
FENRAICBL L 72 354 D%
HIRER OB LR L.

0.1 0.3
ug./kg.
Fig. 2.

1
[ 0.02

Correlatxon between the dose of chlorpromazme and PRU. For details

see table 2.

Ordinate scale : per cent of control PRU. Abscissa scale : control state
at C., increasing levels of chlorpromazine at points 0.02; 0.1, etc.
Solid line : average curve.

dots.: values for observation.
intra-arterially injected cases (table 2., No. 21.).

Fig. 3.
Reconstruction of velocity flow curves obtained from
original record following the intravenous injection of
chlorpromazine. For details see table 2.

Ordinate scale : flow in m!/sec. Abscissa scale :
time in 1/30sec. Horizontal line : mean flow
level calculated. Thick solid curve : control state.
Fine solid curve : 1 min. after chlorpromazine.
Dotted curve : 9 min. after chlorpromazine.

0.5

T Fig. 4 A, Bizzo 1 fHlzs
LiEb0Ths. MEVEHL
it , CPZ#5%0 2 K
My FE F Rt iz Norad. o
RS S 21T lERFE
Fiz Py o R 2 2 DMK
: T 55 DD RO R &
B OBREOWDRA BN S, 255 Norad.
DR CPZ 5 EHINE fickbh T 3.
Z ORI Ad. THE® 51 % Fig. 4A 1R

Solid
Open circles :

TRICAR TRAESRE RS L, W

MREZL S iz Pe WomHoMARALRS
CBE R Ad. OBEMEBIEE > TILET
BERTHELDS. , '
CPZ #:5-8 » Ad. Norad. o /& Kisic BiE
THREOBEREES 12T 35, Green® iz
5 > ¢ Ad. 0¥ Norad. it k 2 & RS0 ZL
b MEAREGEERODELZRL =Ko PRU
OXE PRU e 2HDR L L TRL .
Fig. 5 aXmkEE 2 o CPZ # 0.1, 0.3, 1.0,
3.0mg/kg & #iE L0 Ad. %0 Norad. (1,
3, 10ug) 277 PRU 0% fkic o v THEH]
&4 PloSEHEN CICEEFEEEZ RLZLOT
»% ({EL, CPZ3mg/kg iz 14l). BI%H Nk
1002 3 ME RS0 Roh i Be, 1009 2tz

n&fﬂ%ﬂ%ﬁﬁtﬁwﬁ:, 100% &Tbim%‘*ﬁﬁﬁﬁi%
ERLULTw3

CPZ #&5i® Ad. U Norad. o % PRU
W& lpg THx 128 R 160%, 3ug T 225%,
28495, 10pg T 3899, 4329 T, = ® order i
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Ad. oz XV RENE
WwWH I ETE—FHL T
ARSI

Rizr&Eh 5L CPZ
BEREOHEME T, W
amine O I FPGHEREIX
kb TL 5. BIb Ad.
1% CPZ 0.1mg/kg T1,
3, 10png @ A& EHIFic
PRU ok U,
0.3mg/kg T 100% iz
35 & BUHE FURS O T &

FL 7. 10mg/kg Yk

T 1 R0 3ug ®© Ad.iZ
KRR G & £T 5285408
2. HERICAT 5
Ad. DIBERISEERD
gﬁ%ﬂw)%) LTw AT
»HBHH, Green®™ 13 lug
O#EFHRERIcz Dz
EERD T B, KR
B Sy RE ] 4 e 141

ig. 4.
Reproduction of original preszure and flow curves following the inject’ons KRR =28, CPZ
of adrenalin and noradrenalin during chlorpromazine blockade. S Er -
Ordinate scales : pressure in mmHg. on left, flow in m(¢/sec. on right. Upper Img/kg BHHICI 4 ol
curve, Pressure curve : lower one, flow pulse : horizontal line, zero flow level. 3 iy 7. —F
A Dog (12kg.), Femoral artery, - )
CPZ 3mg/kg., Ad. 250ug. Looren ’
control 100 1 3 b o
after after after 1 <
CPZ Ad Ad 3004 I

H.R. 210 165 144 138
BP. 113 70 78 73
MF. 071 0.86 0.53 049
PRU 267 136 224 248
B Dog (12kg.), Femoral artery,
CPZ 3mg/kg., Norad. 250ug.
control 30/ 1 6
after after after
CPZ Norad Norad
HR. 210 135 98 135
B.P. 112 73 110 76
MF. 0.66 051 0.38 047
PRU 290 239 482 270

Green?® © Ad. RO Norad.
£ 1pg 2962, 438% % v R
BEWETH B2, Avizami-
ne OFAOE v IT b BRT
5. LU Norad. ® PRU 3

100 4

lOT LA 1 L - .

c 0.1 0.3 1.0 3.0

rea ke,
Fig. 5. Mean responses to intra-arterial injections of 1, 3 and 10g. of adre-
nalin and noradrenalin during chlorpromazine blockade, in per cent of control
resistance (PRU) (ordinate scale). Control state at C on abscissa : increasing
levels of chlorpromazine at points 0.1, 0.3, etc. Vertical bars indicate stand-
ard error from the mean. Solid lines, adrenalin ; broken lines, noradrenalin.
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~ Norad. ixCPZ 1.0 /5% 3.0mg/kg Tk TR

RS bbbz, Norad, IBRHAIT ALK
RS 258w 9, CPZ1.0mg/kg T Norad. 1ug
BERAFFR I W E2TD . L L,

3.0mg/kg ¥ T T3 PRUER 100201 Eic

LEE -T2

CPZ 3mg/kg T Ad. U Norad. 1~10pg @
WEEFSIEER S L 55, Tamineo B H5E %
BT 5 LGRS E RS 2. milo Fig. 4A
T UBiF CPZ 3mg/ke #&74% Ad. %0 Norad.
FENENRDBpgHELGEO LHERL
LOThH. Ad. BREZESCLRLT, En»
RILED FRE L& b e i i
U, P iio#iazsn 5. Norad. TRILER
CPZisLRi~0WmEZRL, WEREIIE R
FERM AL R P 0K L De-D: G
OIEEF R . CPZHBSEIIRMNIZSRETIE,
Ad. O FERNEZL (100~500pg) %, Ad.%
BiRAE S LU By BREERE RTH» S
S xbhl. ZOBERKREE - SRR T
R % &Fig 6 A, Blomdmd ©, CPZ#5#

Fig. 6.

(2mg/kg) FE + MR Pressure level OF
W & Felc FE RO L 7= tadpole like contour
% 4y~ loop M3FEL 72 B L FE 1T flow level X
zero flow line . W LAH CBEIT 5. = ORE
< Ad. (200/«@) Lz &V Pressure level ©
k& Fic loop OB T » THRTDVE 7
ORE %77 (Fig. 6 A). Norad. (200pug) #
T3 pressure level © LR & HRCHE - ﬁﬁ&{
TR B KRR DALk % 35 U7z Contour ~58
LB L 7z (Fig. 6 B).

Pl ko CPZ #4458 & Ad. 20 Norad. @1

ORI RS T O & ORI, Green,

Lanier, Johnson £ ® B #0EEEmH T O R
F132 L —F L T 5. Bis (1) WrEEIT
A R R Norad, 238 Ad. X DRE .
(2) il 2 L T L RT AdicHT 3
IR S E 4 USRS 23 & B b TS
%. MR <A 2 BT 5 & Norad. ot
T B IERFIS AN 2 BB W IKIRFUS & & B ERIC 78
%. (3) Ad. & Norad. X VGRS ER L
B e, PBEL, Green£2913 Ad. T L ~
T A OREEINT S L H - TR
ERISBERT 5 BT w25, &
ST IWEIIREERER 1 Fhc 10ug,
100pg B Or 300pg @ &#H-5HIRIC —
B O KRR RS & T 7o AT ER R BED
IREETIZ TV <A T 4 T amine D
L riT & PRUOHEMERL .

V. = e

CPZ 5% o mE TR # - TR
Iz §< @%ﬁ%ff;&b % 73§1)2)6)S)10)18)21)’
v b L FEZEE O B BT HER
FIERSRTH 572w, KREROER®
HE® BB 2 RMETFRBEL T
BAAAL ERESTER Tz e,

CPZ#IRMNIExEHELICL bR

Effects of intra-arterial injections of adrenalin and noradrenalin  p IR R % SEHMUBEE OB E My,
during chlorpromazine blockade on the pressure-flow diagram. ;

" . Ordinate scale, pressure in mmHg. ; abscizsa scale, flow in mi/

sec., brokenline, zero flow reference.

A Dog (12kg.), Carotid artery, CPZ 2mg/kg., Ad. 2004g.
B Dog(10.5kg.), Carotid artery, CPZ 2mg/kg., Norad. 2004g.

PRU 334 L T B D BRI 5%
v T 1 Wiggers® o MEWICRT
LEFIFICHEY L THIET 5 P o
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WOk VIMEKELEHEZL T 5.

U2 UBIIR NI SEEF LRI S bbb i 5T
IR I ERE A D2 &k L&EmeLTREAL
eRERL, WedHSEEOFELE L RE
BHw, FA—EEOEBHAEKE MK
SRR TERAEORBEEO FHITD 2 -
7=. Green® & pH ic X 2 M EEH OB D Ic 5t
VTR TR Y, CPZ252%EKRD pH 1% 5.57]
BThHE, pHb OWICH THEL -HIK
BTE 3 SELL 24Tz (2 6.

%> T CPZ BhARP#-5-4% 0 T & iR
YeFic 1k pH O 8RR E » EBbh % 28,
Courvoisie:? & CPZ ® pH ic X 2MEBEDE
RSB THERL Ty 3.

PEHARE OB T B R % B 3 5 WEIR
BRBECEZLIBD bz, ZhixWEIRITKR
OFRERMEMBER S FERO T L VY RTH
%%, NERBOBETIRMHER KM L O recoil
¥ A7 PelicHbn a5 5T, 0O EEM
O B BsETAl (Priscolin, Regitine, Ilidar,
Dibenzyline) T OIZEREREEIZ) & —FK L Ty 3.

CPZ#5%& &L PRU &3, 58O MEFE

i PRU @4+ % (Fig. 2). & o&k7 R
&8 ¢ Conductance & o R0 HBIREEMRX
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CPZBIRAHETIRBAL 2 nEREA A LAT,
W b BRI A H L Tl —B M0 3K
RERDLD, EYOERBRRTRAL EBFT
BECETAZ L, BERE X RS CET
ZERFEREEZONS.
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BT 50 bERBEIGIERICE 3 24
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b, MEEROET L R OIEN:OJE
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CZOBRERISEKIBERD . b Ad 1
ThE 10ug OBGER SR iz CPZ 0.3mg/kg,
Norad. 1 J5E 10pg o #Eric it 1.0~3.0mg/kg
BELZ.

CPZ 1mg/kg P ECix Ad. (1~10pg) X HKiE
FISE RTHBEBZCR, 2 d58icd Ad
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& B ¥ Norad. (1ug) #5415 CPZ 1mg/kg T
4 il 1 i IR RS & A 7= Z & % 5 Norad.
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2B, Bz Ad. 0KEER S S-receptor
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BLEEEREET 5 Ad EKE O LB KR
BEHITEA MERRECEL 2 23RS
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FEL Lk Ad. oEEHEE I X Y PRU 0N
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BEPLTD T 5. > T Laborit!®1D £553
. CPZ @ adrénolytique % sympatholytique 7> 5
K3 ~&/EH & RMML T 5 0 3 BHO 4H
BhdBbhs.

V. @ B

CPZ o RAGVESRER It & i< Big T bR it
W, FREEROBREEIIR RO RENRE v T&E
B EE RO & Y R - mMEZ 5
gL, PRU &%5E, KOWREERL.

1. CPZ# 58 0 MK WEIREIE I
ReTHLATH B2, CPZEEE L PRU K
DPREOBCHEFOMEAER AN, ZO—
WM A KR M R TRTE 5 SR E 56T
(Img/kgll k), BUMECKET & #ic Tk
BoRD ey, MERROETICOEEDIE
BHERROE T 2SN - 72 dRAEE 2 B .

2. CPZo7 Fuv oy vEER 2 HT 3

%, CPZ#E5E % Ew o> Ad. RO Norad. (1,
3RV 10pg) OMmMERE% PRUOEE X Y #
21 7. CPZERL <0 La L s Ad.
DRFER ISR Rb I, W THRERSE A 51k
e > 7. BIHERY Vv EEw 5 & Norad.
DBEERISRAIELL 7. R, EHE (3mg/ke)
BETTH Ad. 0RSEHIM (250pg) XY
BUREEU S O YRR & Fhd 7.

3. Z2ZEpzh b CPZ 2k W REIMED

HERE AL, ff > T—Bc kg oBm, W

BHIREE OB E R 72 45, Hic Mo ER
BEROET 2L LRI E I FRELTIC
ETHOT 5. o RETE, ARSI
ER OB WEEB LR L B v Ad. TlIMEE
ROBEITOHEEL, RELEEEER DR
v+ Norad. o2 TEERIVEEIREOWE & 78
bTb0Evz k. fE-T CPZ 07 Fu o
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Summary

The author studied the effects of chlorpromazine upon the rate and the pressure of
the carotid and the femoral arterial blood flow in anesthetized dogs, using an electro-
magnetic flowmeter and a membrane manometer. Simultaneous pressure and flow recor-
dings were used to calculate vascular resistance in PRU.

This study was carried out, first, to determine the direct effect of chlorpromazine on
peripheral vasomotor tone. Second, the study was to aim at the blocking action of chlor-
promazine on responses to adrenalin and noradrenalin.

1) Chlorpromazine was found to produce a vasodilation in the femoral artery which
was followed by return of the mean arterial pressure to control levels. In a larger dose
(1 to 3 mg/kg), the initial hypotension succeeded by a secondary, gradual decline in blood
pressure which was usually accompanied with a corresponding drop in the mean flow rate.

2) Comparisons between the responses to adrenalin and those to noradrenalin noted
before and after progressively increasing levels of chlorpromazine were as follows: Blocka-
de of constriction and onset of reversal occurred with the use of small dose of chlorpro-
mazine (0.3 to 1.0 mg/kg) for adrenalin. With further increase in the level of blockade
(3mg/kg), the constrictor responses to noradrenalin were abolished and sometimes con-
verted to a weak dilator response. At the largest dose of chlorpromazine (3 mg/kg), howe-
ver, were the constrictor responses to adrenalin, injected larger dose (250ug), recovered.

3) These experiments suggest that the initial hypotension resulting from injection
of chlorpromazine was to a derease in peripheral vascular resistance. But the secondary
decrease in mean arterial pressure appeared to be due to a decrease in vasomotor tone
added to a cardiac hypofunct1on Adrenalin and noradrenalin exerted vasoconstrictor effe-
cts, the latter being more potent than the former. Therefore, a marked decrease in PRU
after chlorpromazine readily abolished adrenalin vasoconstriction, but did not prevent the

" potent vasoconstrictor effect of noradrenalin.
(1st Surgical Division, Yamaguchi Medical School, Ube)
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Fig. 4
Records of double discharge in a single burst of
Parkinsonian tremor.
Electrode was deepend in order of A->G. Time
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Foot tremor evoked by semi-involuntary effort.
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Fig. 8
Schematic illustration of excitatory process of
motoneuron based upon EMG patterns.
: Excitatory process in motoneuron.
: Discharge pattern in nerve trunk.
: Burst of EMG.
: Spike discharge of single NMU.
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A : Normal, B : Clonus

effort.
D : Parkinsonian tremor.
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Fig. 11

Interval diagram of rigid muscle (M. biceps brachi) of Parkinsonism.

A : A case which shows no slow unduration.
B : A case which shows remarkable slow unduration.
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- Dlscharge patterns of NMU in Parkinsonian
rigidity.
A : Single NMU at rest.
B. & C. : Two NMU at voluntary effort.
Both patterns shows a tendency to synchronize
with each other. Time. 50cps. Calibration 1mV.
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Fig. 14 7-S relation of rigidity.
: Arm muscle (Parkinson’s syndrom)
« : Leg muscle (Parkinson’s syndrom)
: Arm muscle (Hemiplegia caused by apoplexia
A : 7-S curve of normal arm muscle.
B : 7-S curve of normal leg muscle.
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Fig. 15
7-S relation of Parkinson’s patient’s muscle at
voluntary contraction.
o : Forearm muscle (A)
« :Leg muscle (C)
% : Arm muscle (B)
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Fig. 16 Interval diagrams and their correlogram,

A : Rigid muscle of Parkinson’s syndrom.
B : Normal Muscle. m. biceps brachi
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Table 1.
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M. infraspinatus. + -
Mm. triceps brachii. cap. lat. -+ 4
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M. anconeus. 4 -
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Flexor muscle of fore arm. H -

Extensor muscle of fore arm.
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Schematic illustration of decerebrate rigidity
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Interval diagrarn of decerebrate rigidity of cat
M. supraspinatus
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» : Decerebrate rigidity.
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Interval diagram and their correlogram of M. triceps brachii. (cat)
The broken lines show -+124 significant level.
A : Decerebrate rigidity,

B : Normal
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Fig. 21 Interval diagram of hemiplegia at rest.
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Summary

Analysis of EMG patterns of tremor and rigidity were made to clarify the mechanism
of their abnormal phenomenon.

Tremor : The patterns of Parkmsoman tremor, clonus and foot tremor (evoked by semi—
involuntary effort) were recorded and compared with each other. EMG patterns caused by
these tremors are periodically repeated bursts which are constructed of spike discharges of
normal NMU. The frequency of tremor were 3~9/sec. in Parkinsonian tremor, 6~8/sec.
in clonus and 8~9/sec. in foot tremor. The frequency of 9~10/sec. would be considered
as the maximal frequency of rhythmic movement of extremity, this being also supported
by another experiments. Therefore, more low frequency of tremor seen in Parkinson’s
patients should be determined by another central influences. Slow unduration appeared in
the “interval diagram” were not seen on the latter two, but were sometimes seen on
Parkinsonian tremor. The variance (S) of irregular fluctuation of foot tremor was less than
that of Parkinsonian tremor and that of clonus was the least. ¥-S dots of foot tremor and of
clonus were distributed along the horizontal portion of S curve of normal NMU. These
results denoted that these tremors are influenced strongly from the nervous activity of
spinal factor after Tokizane. On the contrary, T-S dots of Parkinsonian tremor distributed
widely (¥—>110~330 msec, S—>7~20msec) and S-value showed the tendency to increase
with T-value, indicating that the central influence will be more dominant upon the produ-
ction of Parkinsonian tremor than that of spmal factor.

A single burst of Parkinsonian tremor is constructed of not only smg]e discharge of
1 NMU, but also double discharges sometimes.

Rigidity : The EMG patterns of rigid muscles of Parkinsonian patients, rigid muscles
of decerebrated cats and spastic muscles of hemiplegia patients were compared with each
other. The spontaneous discharge were seen in each cases, and their discharge interval were
very regular and S were less than that of normal NMU. The %S dots were concentrated
along the horizontal portion of #-S curve of normal NMU. This fact denoted that the
spontaneous activities of NMU in hypertonic muscles were evoked by spinal factor and
negative correlative coefficiency in the correlogram also can support this consideration.
In the case of Parkinsonian patients during voluntary effort, the distribution of T-S dots
along T curve denoted their voluntary contraction would be mainly based upon tonic
NMU activity. The discharge patterns and 7S relation in the cat muscles of exaggerated
posture produced by decerebration were analysed, and compared with that of normal
NMU of cats. On the spastic muscles of hemiplegia, spontaneous discharge which was
different from fibrillation voltage were also observed and examined. The autoregulation of
discharge patterns of spinal level closed circuit on the spontaneous activity was discussed
and lead up of the results were obtained.

(Department of FPhysiology, Tokyo University Medical School)
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B) KL, ZoEREROMRECRT 2K
AMTIEER B R D ERKDIFROER OB E
EHELR. ZORRCmERO A D.S BR#EMT
HEROMEEEZRET 5 BROEREFT - 2.

1) {EEERO A, D,H (HFIR ALV EY) OF
ETHESWIREBIC DT

BE% A BC O3HHbARIERERITT
HE L, BERER, CHRIEEBEARKTHEL
7. BB 6 AMMAER, WMERYHUTERER
ORI % Gomori ¥ifs Bargmann ZEEEICTHe
B BINER TECHRERCERIFOBO
Gomori [BHEEEIT A, B,C3 Bt —BEICHEE
LTz, Ehik 3Tk A D.H OEESWLIRE
BESERO LR TRAEETHA 5.

2) (EEBHOTEEADH HFIR KL V)
SGHEEIOVT

k5 A, B, C 3ROERICSVT 6 RHFEAESR
TR ERY HUMBEEZIED, ZOmMBRIC
ST A.D.HEEEFZERER L. ZOERE
3FL A DH EEREIBAFRBETH - THA
ERENR. - THERC A DS AN
AERELTADHOEEFWMOEILEELS
HiZY ST
3) EREBERCRITSA.D.H HFIREA =
V) BEHFROBELZOWT
- EFEA,B,C3FOHEBIC DV T Atonin % 4+
LIhBEsHEELEERIHARSREER T,
2OV TERLE. Z0OHER, BREEBROAR
AtoninEH O ERREL R ERHLN L -
72. EILIESEERNZIT A D.H 0 BLIHEERR
Wi B&Icsh A.D.S BABM UKD DERE
BORRE 5.

4) FETREIEERAEH X 3@ 8icovT

2 #

rey¥y, 25t=y, Ay, VR
7 5 ¥ vEOFRELEN W ET 23 X VE
SAEEOMN A.D.H SROET & 55 BE <
ERHES. B BIES TS 2 T 5
HiZ X > T A.D.S OPREIEE L THRAKIHT
BOBERE BT 5 HRHES.

6. BLXEE. HEHEA GUENIZEKRSE 14£H)
HEXRROBETRTX

HWOBERIZE X Beckmann BEs % Av
TKAGTEZUET2HEC X VRkD b h Tk
oo LB LZOHERSEOTMEBELELTS
OB BT, WECEFRORKEE B TR AR
B ol ARHEOKROBEIELWET 5 HE
ELT, 7 A9 BICRTIE thermistor {RE
ERCERKERETENEEERHCORIH TS
30, ZELLFHLOMBEREGLE TR
TEHEBEYHEALTERCHACTRER, 8O TE
FIETEHETH 32 EPH 5 /2. REE 1 thermistor
OEFERRE L X » CERCET 2HEFA
LU (0~ —-2Co#iEIz A\ Tid thermistor DIEHT
AR 1°C OB LT 40002 2L L, &
JE & LA & R A DB % %), thermistor
PHERWCHELZEFE, ThEBHLTEXKEL
» # QD thermistor OEP{E% Wheatstone
bridge it THIE LT, ThEBEEBEL THHX
BERDBLOTHB. WEBEFIET ¥4 7
A ADNE R BEBHIIC AR T AT — A T A
N, KEFELLEKAEETHAHAT LY, £
DR BRI ARRE BRI & 0.3~0.5cc A 5.
ROTHBSHEZ v TARICERES 0C
RBECTEHH T 5. ZOBREMPBHEOT A~
2-ARTRREL, hrxcBhEE: & H T 5.
Wheatstone bridge % &3> L T thermistor O #EH
{Ex30BEF R AIS. BREISBAEHRIKREY,
—1~—-2CHRICET 5 & BlR Wl P ~T o aHE
U /MR ZRA L T, BAHEEY &K
FUH3B. ZOREBIEREORES B E > T—
FEORKBCET B2 0, TERL ZOWROIER
% Wheatstone bridge iz THIET 3. 1EOH]
RIS Thb. XAHED Wheatstone
bridge DFEEEIT 102 25 % 1/400°C % IEREIC
ETDHEBRLES. 4 Z Othermistor R EEFHIK
ARETENEEE 4K (MERCAR) OkA



A

BETHE AL, zoERREEr ko, ¥
BED 1 2%HATHS. Xax O Al RUAR
DK BT E % thermistor {& B2t & (f Beckmann
REFCI > THELTCINEZRKELTLHED
WRER 3B TIGRE .

HEotn<, thermistor {HEH & H5 5Hic Xk
o> T E (0.3~0.5cc) DEBEOKEETELES
BoEM (GRE3%LA) WET2FRHKS
DT, TOWUEREOKREEL Z ZITHREL 2.

1. ARt -=8BA=-F% = (PR 14

L& 2 EBEBRKEEREOSHE L EEERE

BRRIGE BB TRTT 5729, BXZ
SelELE, BEROE, RCEEREOH» HE
EREED UK. HE» DRAKRRGE B 2 %
B, BvRMcREREREh I BEREAD
O SHEPEELAZREERL T2 3Ly
ThbB. ZOZ LI, BUDRGEEDIE O
HELLEOTHIRSBECHIFHE A CTE
BB L, —F, BREBEECX > THHAED
EEFEHEEVL, FETRLEERNIREEC
N UBEEREMSTELT - .

PCMB 12 SH{LEW L 6T 5 & EIHBOBIR
BT 5. COWHEFALTI L 2 3 R
REFROSHER ZER L 2. BEREOHTRI00
FHeTHE1INTHBaD SHERZETHZ LT
5. X, BEERESOBI BHLORE 14
Fieo&20= L fEEERS. X, XS Hr D
HEEEHROBAOME X a7 A 2 AR,
L-7r %I vBRUTvE=7DETHY, Th
1% Kinetics 23175 Km OfE» B bh D&
BEOREDIFERMLUTHB. L-y' A & 3 Vg,
a-r VN EABROT vE=TOMHWOBED
PCMB 233 2P ATHTH - THE L PC
MB »FhR LIz Th 2~10 7 CERETRAER
RT3, X, 7423 VvEBOL-REEEEES
THEZOSHEL HAFEAT IR UD-fids
CSHELERLARY. ZOZERBERMEET
LRI Lo Fhik, B5E SHER
EEEACRCTIASEEEBRTZ L b
BREGICR T L RERBHFRL TV 550
LEZONRE. ZOZERZOSHERL- A &
IVBEF TR F v A RABROT vE=
TELRETAHZEH DD 5T 5.
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8. B == HHB4 (BEEXEHE)

Roughton-Scholander {387 RHlHE(C
20T

LBZACTE, 8%, 77 %07 OlEL
TAOHEIOFIEL THEN, 20 —H & L
Ty, WARMBE Y RO ED» D OWMEEED TR
2. BT, BHECRCTRINEEREWE LT
BHRZELE UTREEGKE, 2% AeThgy <
PEETIZEBREELL, 2084, TELK
BERPRLAT, ULrIBECRCVHAIEERE :h
TeblFCh 5.

BT, A 2oOBEMKE 7 AEDE,
LR DN E, Roughton-Scholander Hic 3
HU, MBELERL &R TELRE, B
B, WEIET3HELEL, BErEhTy
BLERA ST, Fio, BENBMCE L COR

CREZBEL TR E, BOMiBEERTHIZE D
FEpelThIons. HmEcky, A—MmK
ZOWTED O &FHEXIE, O: BEZHELE
b i-fEix, BFk—FHEREL =

e, M7 AT 20%eEDds LT, &
S5LUTHLEERDORMED O MHEHIE TH
32, AREM 2w TOERIE, REBRESH
TV, 2 CHE 150~200g OEE 50 PUk
DB BRI E A, CO: S 3, 20 BOY
40mmHBg 31T 2 fRHEMMMR B VERL U 7. L%
4, I % 2134 C Roughton-Scholander iz .
D, /72— %—pg¥ 25HiE Haldane O3B i
XV o7 ¥, WEOERNE, & L TR
&, WEFRcbl - TiHbhin, EHict s
ERITH ORI o T

Bon-MHz, Hill oz - TR L AT
CO: 4 E 3, 20, 40mmHg i3} 5 & fifiic DV
T, nOfEIFZFNZTh 250, 257, 257 &Y,
OBAFIC DOV TELN TV AHERE X {—5
U, 45 Hill XKOKEDOEHR & /85 log Psy OfE
3 ERER 125, 143, 1.53 T - 7= {HL Pso ik
%0:Hb=50iz 81} 5 O: FFE (mmHg) Th 3.

9. KHE— 15
2 A 3)
HARFMER DS B & S BB ORRICONT
BRI MR OYEILZA RO BT 5
e, ETHBRSEESTGENEZRL, Bk

e ATEE (KRB RE
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WEOBREBRGRECHHESHIZb0 BN
50 THETS. i

IR AR MER S BRAIR MR IC e L RE2MEL B
Touleaux formation ## LV OTHEYAERLED
T YT 2 LERE AVERBR O HEEE T R
LMk S, A ESKeBEE OB KRR T
phenylhydrazine & I&ng/kg B ETicEs
L TRERZIM % 17\ brilliant cresyl blue THfa L
SR ARIMERS026 DL B HBLE 2 ic SRl U T i
MR E Ul DEEABEET Y7 24K 3%
FEEK 100md B h0z, 100°C ORI FG 10~155
IRV, = %3,000r.p.m 155 BHE LML
TEBEOKRES 1.09 (15C) FH&L, £10.22
% DE I TMHKEEBEESE 2L, NaOH T
PH% 7TACHIEL CHREE 27, (EREMNEREY
0.85% BEKTHRL, HE 1.055 KU 1.067~
1.068 (15°C) iA=L CTHEHC A Y. FKETHIK
Y VRML38% F 17— AWK TCEERIEL
7z, &% 803~1,000 r.p.m 20/ [ER.OHHEL T
LR buffy coat =L, M/ME, AMmMEKZ
<. hHEE 2~3 RO 085 BRIENKTHRL,
ZOMBENRER LECERT 5. BE1mIES
HERIL, BEOKRZR SO HIRICH 2ml 0
EETS. “hE 6,000~7,000 r.p.m 155 FE O
DT B L BRI HE 1.067~1.068 ¥ &
1.055% & ORI BRICTF LT 500, €%y b
THHEERERR S, HBEmERE pH7.2 © Krebs—
Ringer phosphate (23R L, Warburg &
ZRCT3TCIRBIT B50HEELZTEL 2. B8R
FRIDER I BRBIMER I B U BT R & 7Ol 2 7R
TR, SHEEOBE B0 MENET L k.
A% 10C T T, HRER lmg 4D
Oz H% 1 BEE 09240, HHHRE 27°C 0BAX
047pl Th -7z, FEE LT 1072M glucose &
WimEBS RN B EL L1#%, 1072V Succinate ©
13 15 fEORENTED b,

10. - FHBEE—RP « EPH =R - KF—K (&RK
£ 1 H3H)

 EORINBBEC & B mE ORINEBEH LS

Y KRUEEEOHR

BCHE LU EROEAREE IB A2

HAY T LR OEREC O CROFTR %2187z,
1) ERICNITBROMETIE, Ca D 55%,

2 %

ST D 9225, Cl O 98% 133 4 [RAHIEBE T
H5. BELGRICAVTIE Ca © 462 R4S
Hchs.

2) RMEHEI 257 4 v FT HCl £ 7213
Na;COs % in% % ® pH # 6.0~8.7 DHEICEZ,
FR KO STCTEIMNERELT - 2. £OER, M
EO pH BT -T, 4 Ca okt 5HhEM
Ca DB EMNTIHRY T 5. ZOED DEA,
pH 1 o#inicy UER O Mg ¢1312.7%, 37°CD
MG 165%Th 5.

3) RIfifEi 7=vBY — £EML T &
B Ca i3 Wi 528, 4 Ca @ 80~90% Ll iz
EHML R, 2ot Ca ofizERE e
AL T IR RGR Y Ca 28RN D 7 = v Ca
CBTT 5D eELLNS. L4 Ca D10~
20%i% Ca A L THARIC Ton ZFHEL In
Lo bBWE - T b, Xor=vEENLT
UARPR P15 e o T A A R

4) AIMEE ORI 106.5me/dl TH S
WD 64% (685mg/dl) BIERAGEYE TS 5.

5) K I oA 3 F4136.8mg /A Th B A
%D 5.6% (7.55mg/dl) BFFERMERHUTH S.

RizA vy = Y vEESLUEAELGESE2 L
Y 47.2mg/dl I T Y, % D 8.3% (3.9mg/dl)
BIEEAGBETH S, ZORERERWLME
FEROFNICERTPIE R, SEEECNTS
HEROETREFROBAL RENRVELY,
mEEEO—MABEREEZ L Y, HREEEOM
CAHFEEE - Tb L o cBbhs.

1. BFEL - B]®E B KRR 4H)

i albuminDEER S K (C &5 (1T B modification

Serum albumin 3453 (5~6) @ subfraction
X Y 72 52X column chromatography, electro-
phoresis, differential salting outic X 9 H& b
T D, EE%L turbidometric titration i X Y
% D subfraction L Vx5 %EHL /=. turbi-
dometric titration [z D\ CTR D 3EEHOEREIT
> 7z,

1) H%%% D subfraction H3# 2> @ amino
acid comrosition %>, FiF small molecule &
serum albumin & ® complex formation {T X %
PERET ZBNERD B, HEO HIOZR, physi-

cochemical procedure [z & ¥ slight modification



w75

#4772 in vitro ¢ main subfraction RE 5 7=
BFicd 5 3FE O human serum albumin % ¢
D7z (Rica, by, c&¥3).

Blood ceagula % 0°C Rt 25°C 6 BERRIE L
serum #7HES 5 &, 0°C Ot a-albumin,
25°C D b-albumin 3% Hh'5. Kic Dowex—
2 anion exchanger %ﬂ%\z‘, BELUBZET S & b-
albumin}Z c-albumin ~, a-albumin {% bc-albumin
(b & c-albumin @ mixture) ~& /b3 5. B
% in vitro ¢ human serum albumin % a 7> 5 b,
EEV\L& b & ¢~ & modificate LE7-. ZHixB
% & < serum albumin X Y lipid, fatty acid o
EYOREAMBBRAELNEETHSH. Thk
Y turbidometric titration iz 33 17 3 subfraction 3
complex formation 2 X B A EEMED & 3 Z & 25HH
B - Tz,

[) Buffer anion K (X cation @&
acetate buffer # [Rr\T, LB LEBZ D OH
7, BicpHO LD bhv. Veronal
acetate buffer MO turbidity 239EIBHI D B 5 12
BEX Y -EROMBMT 5. 2 RBEANR%E
RbODONBETHS.

BzZhez AL TEARRGGED B Xk
EVEDE72 2%, & A8 buffer salt & ¢ mixed
crystal 2{i% buffer salt ]y~ protein inclusion
X203, SBOWERICEbRERLR.

M) %% 5 X9 WU Ctarbidometric diagram
BT AAYVHALYSHO reak % 5T 3.
EEE CB—peak® & O & B § % zone electro-

phoresis { & Y subfraction 2 1F, Kiz column

: veronal

chromatography T& 512 subfraction iz b7,
Z N % turbidometric titration 3 Z & #HE L
TH#:3" zone electrophoresis |2k V) 4~3 =@
subfraction % pH 4.0, 0.05~0.072 Tk,

12. EMRE (GTKRE24H)
Synapse BFE(CEET 5L BIRE
REREZHPRRGEENEOER DM O

& ' 285

o TR, MEROBBIEERSKEHVITA
& U TR S M 7=Synapse (R3E23, HOBEHE LSRR
HEED & EHEICHET 5 Gliltigkeit 3L - T4 R
CRATEDOE, MREAECEOBROEEE
EHPERT AN L, A%rrl cER
DE->THETHEBbLEB0EH 528, KIEL

STHPE “v07 ORERFTLHLTER.
FHPER T TR EL TLLLOHRFSREH
PLELZBECEMBEOERELZTWELDOTH
. EREEBRICARV THORSIIFET S L0k
BT EE, MIRARGEE LTRELVE V.

& s EREEHEMRELT, 51
DEZERIL Dendritd Heterobolitit 2345 & vy
¥, Neuron [Hiz Synapse O N7z U ic i
FROWLFHALEZ»5THB. E'L Dendrit
% B i Neurit 1L ) - TIRET 5124 Y, Zhic
EHRAICERLVTHEHRT 2, ¥k &b/hEL
785> THR® Neurit % HHEE LD BHEN LR
5. EEICYYR D CEEEENERELTD,
Heterobol iz ATl U7z 2 NI E 53 CHE
OBEBEMREHEER . w2, Neuritizitir 3
WK E Y E (Adrenalin, acethylckolin) i3,
Kiihne, Bethe, EFLH A OMERETALh D
<, heterobolisch (24 & C/E % Dendrit ©E
EHEHD T Neurit 2o0EEXEHELEZH
B O AOBEEERTEE 25, HinsH
B MR CERERNMERICLE L T
>l “IREOESFHE NENER” TAEEL
B5MTH5. HE—ORE S Dendrit @ Hete-
robolitét ik (a) B NEBEDESR, (b)ELR 5K
BREBDOEIR, (c)Reizort @ Erregung fiFl%H
SRS Methodologie DBt EEHIC X - T
FEESh2o2oH 5. ZELIL @ 37 F % Melanophor,
Guanophor Z O #; BB I J 5 Melanin, Guanin
OFHELDBATH Y, #ME 0TI MEC
R RRE#EROBEESMER (AH) T
THEZONBNTH B.

HUTREBEERTE)
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i R £
HBI9EE 85
=t T EA E
729 HF3 e WE—F5 T B e B—%7T 5. 8) MINERE
BLTHRESHEEBEETD LA,
IRRBET DN
H19EE12%
1263 ET2 K RFEFE KBRS H S
1268 ET2 B G e oo B RED-e
1269 HT5 HMEBR IR TR I IEMEBRIATE i
HokHE 15
1 HT1 3 8
3 5 REM Mw Mwe
—Ci—>C— —C—»C—
8 %6 o’ N
a a .
10 Fig. 5§ (% 1672uM) (% 10724 M)
11 # 18 Fecy 3 Cyt.C AL TH Fecy ix Cyt. oxdase /L TH
17 % 12 & ORT & DR
19 Tk 5) (1847) (1947)
19 TR 7) (1979) (1949)
B 25
115 K EHEHIITH Bulubar Bulbar
117 Fig.5 D 54TH trangles triangles
119 H 5 150V 150,V
119 H 13 BEbic g Y
119  Fig. 7 200V 2004V
121 % 3 BEC b BRAT
121 = 8 B MHRE M % TR MR
143 £k 5 grdient gradient
144 Table 1 jejum jejun.
147 HE 4 304> 354
© 149 ET14 No. 4 No. 14
149 KT 2 ) BARE
150 Table 2 jejum jejun.
150 Table 2 HE 2 Fig. 13 no Fig. 13
150 Table 2 10 glanps glands
155  Fig. 9 (ETERA)
158 X DRI jejum jejun.
158 =T 12 Auerbuch Auerbach
161 +HLE 16 Auerbuch Auerbach
162 T 12 8 weeks, 8 weeks’
162 T 12 course circular course the circular
162 T 9 Auerback’s plexes Auerbach’s plexus





