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Stimulation of succinate oxidation by ethylurethane
in rat heart homogenates and it’s nature.
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B0g PFAzr 2RI eB vz, WEEED
OB ERTEE U, WK TEEVIRD B R TERE
Lrfs, 07g 2FET 5. WickE Lz 0.IM
YEEREEWE (pH 7.8) %£7:13 0.25M fekE 10ml
# Nz, Potter-Elvehjem & homogenizer ¢
homogenize L, 2000r.p.m. T 3 2Rk L
T, TOLREEREBEKRE L CHERAL 2. I
St =2 v F U 73 Hogeboom 0 FE® 2 &
v, cytochrome C (cyt. C) oF#lix Keilin &
Hartree® 0 HEICHE » 7= .

ByEEBoRE Warburg 0 EERIC LY,
BEE 38C, FABICEERE M. ‘
a4 M (-KA) OB MR OWE
BAICRITL T 9 2, BB IE, FAERE
CET 3 L0 2RI TRTH— AR L 2=
2L~y (100m]) e /B incubate
L, RSKRo—EEEREL, FULOR
BERIC AL TH » SR OKE20% =K
(LEEERIR & 1RA, 103 DIk (24KFMEDIN) H)
BEHZ BEH) BET 5. K, ZoRRKE:
Friedemann & Haugenl® @ FEicff » To-KA
% 2+4. dinitrophenolhydrazone & LU, Ih%
B EHICREL 2. RS Uik
Fofg (Na-#) 2ERL .
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Effects of ethylurethane on succinate oxidation by
rat heart homogenates.  Vertical bars indicate
standard error. Each Warburg vessel contained,
in a total volum 2.7ml, 5.5.10~>M phosphate buffer,
pH 7.8, 2.25.1075M cytochreme C, ethylurethane

(U), 0.3ml of rat heart homogenate in 0.1M phos-
phate buffer, pH 7.8, 3.7-10"2M Na-succinate were
tipped from side arm after 10 minutes equilibrium.
Gas phase, air ; temperature, 38°C. The homogena-
tes were used within 10 minutes after preparation.
BHE &L IIEFTT 50, 2 OXHEERICHEL
T, FEReEI»5UEMA TH < B b
OB B EERMCETL 72 (Fig. 1). B
LD O-14% (9073H) BFH 125u (21
Bl thoreRLT, 03MU &izsZii
Iy EHy 426p (12(]) i RAEL, T oOHEME
X 240% TH - 1= (U-395R).

Wiz U-shE L & o BfkE & %12, 0.1
MU CixFaA ERESRERD 2085, T
LoREECRS AR CHEXED L, 03M
CEKIELRL. Bk, Thlllhicks LBE
BN e R EFAFCET L, 06M HET
B - TElsn s L ofEREER (Fig 2).
o U-BRcyt.t COFET TEHTH -
T, cyt. C MRz v L ARHERIIFEICE L,
20% PUTFEioiz. Ei, BEBEER (55X
10—2M, pH7.8) oY iz Tris BERE A3
 U-Ra Enbhd, L 510884
O ERD 2.

FRoUR X 2RIBERFEITF I r=2 >~ F
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Fig. 2.

Effects of the varying concentrations-of ethylure-
thane on e—keto acid production and succinate
oxidation. The experimantal conditions are as
in Fig. 1. Bars show micromoles of @ =keto acid
per flask after incubation for 90 minutes.

) 7 ThAkcHEREN Y, U-RI0H
BB T ABREP TP > APE-> TS,
PR 5, Uk SO RoBEIRET
Br—ISHEY S BRTES. Lo, FHE
BRIC B s BREEFIEC 8, REESL
TUOBESHE EIH = &, U-2ZRR
cyt. CERME HicBERT 528, By 4=
¥ iz X % SA OEE{RECEE T 5 BallE Dk
£EIDE O THER B L &, Hife U-RREE
FieHTIEEEAE VI IR, XVEH
BHRLOTERRV»EORBEG NS .
2. o4 FEEOERLEUORE

ZOBEER T SA B34 * ¥ nEEEE (OAA)
ECELEN P EBEIHETH Y, I T OAA
2 SA BB A RILERITH B Z L b X LM
LHEEEDDTH L2 L, UNLZhboORRE
CHET s WRENESELONS . RO X
5 B0 T, & aKA (Fx¥ =gfk) o
EEE OrHBLEHSERELITo .
%9, Fig. 1. © O-158L o-KA 0EHEL
OBE RS L 2. Fig. 3 Tizo 1Hl&R
Lieb0ThH2. HETE, O THRORMHK
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Fig. 3.
Effect of ethylurethane on the accumulation of a-
keto acid during the course of succinate oxidation
by a rat heart homogenate. Curves indicate Oz~
uptake, bars show micromoles of a~keto acid per
flask. The experimental conditions are as in Fig. 1.

*3E L T o-KA o £ R & 238 L 905
iz 042uM it L 7=, ke LT, FWHA
O EEOHEMEREZTE 250 03MU 2%
% L9053 #ic 0.1uM @, a-KA AR - IBE

Fedote. Wiz, Ul 3 a-KAZEROHNE &
UL oBRe%sI L. Bib, Fig. 2108

Eha@EY, 0.3Mo&EET, UoBEEne &
CER-KARRREDL, BFOBS L HELH
Wiz O T5FE ML=, La»Ll, 03M Dk
OU KA DERICTEL EXEBYELDT L
724, Bz O-HEOANEPLEL., 0z e
BHBEWORENOHT, 04M DL EORER
FEHOEMIET D EEDbh B, kB, &
EE 0IMUT) i O~ HBCIBELREFE
ad o 72, e-KA OBRE M, 2 - TEEIR
YEENT., TRIEDOVWTREBEOETAERS.

3. DEEEHEROBLLE U-HR

Ploz ehs, USRI o-KA o®e
BECEBEL VWA ERE . ZoRE
BichErD s72dc, U-BE I RETLHK
HOBEBLHEEL=. Bb, ZEAEMoEN

OY ERESRC LD 2~ 7 BRIEO TV 2 V-REEE TDERRBILDVT 479

EEbin, HEDO OHEETBIREINT 20l
LT, U-shiEd il kflL T&ETL,
#9100 47 DB 1330 - T OB OIS IcEAL L
2. —7, KA OBEFREE (LRI HEI L
TP U, Bz, #0120 FoERTEK
SO0 BIc B TEric 0.1uM OEFEERL
RIBEY, 0 eKAREPEHEAR0.3MU
Mzt orhiia—FK L. Thbd
Wiz bic X v diphosphopyridine nucleotide
(DPN) 2330819 & h, 4t > T OAA DERAE
L b -EicEs Lo Bbhs (Fig.4)
L an S BBAEERCSTIILEI VERM

& U-BR

FEUEBT SA Bkt 5 OAA oEE Y
FrboThar b, $EIE OAA & SFR
LR AERERAL. T2 TEALTYS
OERCBELED I VS I VEE-X X5 u B
7 3 g sinfrEESE (G-0-Tase) REAT 5 HY,
g s vig (GA) PEFET 5 R bIFEREN
7= OAA REISE» bRAS N THET 213T

per cent incrense
g8

o-Relo acid (M)
B _H
S
=

o 30 ] q
time of aging
Fig. 4.

Effects of ethylurethane and aging on the accumu-
lation of a-keto acid and Os-uptake in succinate
oxidation. Bars indicate the accumulation of a-keto
“acid per flask after incubation for 90 minutes. The
experimental conditions are as in Fig. 1.
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Comparison of the effects of adding glutamate or
urethane to succinate oxidation system. Na-glu-
tamate, 3.7+1072M : arrow shows the tipped point,

the other conditions are as in Fig. 1.
Th5. Fig. blaRE N 5 & YT, OBHKIC
GA & zo sparker & LT 7 < —fRe &1
Z T 720 Tk O THER IR ED (90731 T 30m)
ThHoHH, SA L GA LEHEINTIIEFE, SA L
Ul 2BRINL 256 L Ak W 72 Ol D
BRERD. TofRIT, GA & XS OREH
POFMLESETY, Ebic E-FRICRD
Cbhk. UL, U-BREBET s 20
BUBREISEF» 5HFL ThiFhid bz
v, B, 3043 @ incubate iz (Z ofiic
¥ 0.25uM @ o-KA 3R s h 5) Uz[IES
LARML 20Tk, U-BRETBA LR D b
otz B, GALrUZELIMASE
i, O HEICH T GA BB 45 070%
ik o7z, 20T &z OAA & EREEA SM &
U GA BAIcK T 5 U 227 b 0 & b i

B8, REBROWES XL EOT & 2E

Dy,

5. an/BEEBECSTZY yIEFME U-

Table 1.
Effects of malate add:t'on on succinate oxidation
with and without ethylurethane.
Urethane 0.3M, the other experimental condit ons
the same as in Fig. 1.

O, uptake
30min 90min
. —— —
malate added Control Urethane Contrp_l_Urethane
0 58 181 113 410
1.8-1072M 20 - 80 - 42 221
7.4+1072M 15 29 33 84

HE

Table 1iw7#T L5, SO Fic 1.8-1072M
BUr 7+4.107°M 0V v = (MA) %ML 72
Bo O~ MB35 &, 900HICFE 60K
702 OEHIBTD b =23, 0.3M o UGB
LV RIFEIC BT 2 (60%) 13952 DREHEL
729, BECRT I (70%) 32D%cET
B E N, Z ik MA R & v 8EhnsgEnk
aniz OAA RSO FEMIHHFIL, U
12 Z O E FEICHIEIT 5% O HBOkE %
bieblibOlBREND. TRTSER,
MA %9 12 0.54M @ OAA 1Nz, O 4%
FRACHEEZELTRVWTHALU (0.3M) RN
TBHIE, bRPVICEBHEEZBD BT LRT
Ehpofe. TRHLOBMER, URBRET:
OAAZBET 5 X O fEAT 50 TERLT,
OAADERFMHIET 2 X5 BT 0TH
35ZEERLTVS. Uitk s OAA & ofE
1w, MOZRicHT 3 UoESEERCERT 5
TEBROERICE - TRENBZDOTHA Y.
6. DESEBIERE (F8) OF ¥ nERFIBIC
HEBUOHE

EE OAA o—=F (0.88uM) %Nz TH
%, 904 incubate 0B Ic BT OAA 2 IET
pIrick ) OAA OREEREL, Thick
ETUOMELHEL L. % osia Fig. 61z
mENDG. L, SR CRERNECRTICHEY
T35 046pM AFH S 3 FL T, Uziin
L7881 0IM B+ % olEr, 56
7, BEHENE iz OAA oFIA I s D
TEERRLE. kB, 74107°M o Mg* &3
FEE5 ez OAA oFIHIEREI 0.72uM ©
REIWCEL 80%LIL), ZhicH L TURHR
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Effects of ethylurethane on the utilization of oxal-
acetate by rat heart homogenates. The experimental
conditions with the exception of absense of succinate
are as in Fig. 1. Oxalacetate, 0.88 micromolés ger
flask.

BHORCHET 2ERL LR T I8 TE
fz. U v TERRI/KEREER (MD) ki MA—OAA
B2 WML, La»d MA<OAA K
IREEEROFRRE EREONLEZ B &,

RIELOREIE U MD REBHET 3 2 L #

MEhs.

1. FL& 3 BEMEOY Y IBEESE o5 |
Et&ERICH T 5 U OrEEER

MD FZ o Uilic#ivt, MD ZE WU G-0-
Tase W TAUOEELHSIL-. OAAE=
»~ 7 BRBXFEBEE (SD) Ry d % & @Effic
MD R L T b AKREERN & L T ERT
3. Fh THERIM-T, GARN X -
T OAA 2 FISHRP bMETZZ 212X v MO
FROMEMEERIEL 2085 2 ORI X 5 O THE
&, TORICHEFET B G-0-Taselic X VAR E
iz a-KA (o= 2708 —VEE) OB K
THUOHERRAELE (Fig. 7). ZoREy»
LB XY, ZFBBEEOUIRES O-HED
L e-KA ORI T A UEL 2 X {—
HLTHY, 03MU ic Xy mEHFtic 80% 0
OERRIHEBRT LB TERL. TOZ

pe= tent infibiTion

-
<

03 T“;M,
Wrethane
Fig. 7.
Effects of ethylurethane on Os-uptake or a-keto
acid production by malate oxidation with gluta-
mate. Malate 3.7.1072M, glutamate 3.7.1072M, -
succinate absence, the other experimental condi-
tions are as in Fig. 1.
o : Per cent inhibition of a-keto acid production,
% : Qg-uptake. )
&, U MDFRicw L THINicEl T 3
OB b FTEFERRICTL TH, Ficks <
G-O-Tase i L T b ARk ERAT 2 2 & &R
TLoLBbhs. £OEHIZ, MDREZHAT
% U (0.3M)-fi% (Fig. 6) & AEBROGEDE

he T, BEOBEE0URE L THS.
V. & =

FAar73xxI0HECLS SABRLIZEL
T, 0.3M 2= (0.1~05M) & 33 Uz
2 OB RIERSEIHEEZEL 2L .
Z BB B0k 0 RIFE, ElS Bodine® s N
v 4 ® embryo iIZ oW T RHE LUK X 51¢Kk
RBECLTH, ERBHEPLREINLFA
273X I, F, BESKRCL3 2, 3EE
O D U~ U T b 2275 20% Fitko
bOWBET, BozofFic 0w T %
nHnTeviey. TRALICHANEERERICE
5 U-REIXTECIRE (order) 2E H>BEK X
WHEOTH > T, TORIEOVTE, BT
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FELFOARED & X< Tws .-
ET, Z oFERHL U-REOBFEIES S
LDOTHS 5. Fig 2 KO3 oREE 0.1M
UFoEEEUCET 2 b oeBbE, U-RE
D a-KA o4& & FHEE OBRIC b 2 HER
LTv5. HiEEE Nz a-KA ORESR OAA

ShBLTHE, UlkLs O 1EB0EER,

SDHEARITH S OAA OEEL URAEND
BETHRlT 3 2 s L oEECE PN
3. Z0oE2EBallEic L > THL»ITER
72 H 4 mE v vic kb SA BWREOREICE
T5L0LERTHS. - OREOELUE U-
FREROLEEICRD BB E, UREE SO %ic
BRI e T % o T 2 < T MDR i #piHY
AT 222 ks, Hb, Zouplicks
T SD 0B Ji1REERTH 5 OAA OREE
HIT 52 etk Y TRGICRER BB L
Trikd. FEREREOSH, DPN OoXRE
ek & 2 A00FRE M, X 5 U-3)
BoWsk (Fig. 4), MARINC X% O~THED
PR L Uk X 52 0tkiE (Table 1), XU GA
FAFIC & B OAA REICHE S < O~ HEOZH
JafeE (Fig. 5) L0 HEE i, Fig. 2, 3 L3
DEORBRE,POLVWILERLTVS. B
o, PO X3 OAA oFIBES MD %
EEoFR . U-fLE (Fig. 6), XU MA Bt
DD O-EERV o-KA ERE 2T 5 U-
PEER L —FHT 32 (Fig. 7) S0 R ®
B EORERFET5L0THS.
UERSTHRZZ b, SABLOUKRX
BARER SO REHEAHIo¥Hc L 2:Bb X R
HFOLOThHBL—REFELDNE. BAED
BT ZOTERETRE TE RS, BHE
BESEETER. MAElAL, KPR TR
T DFRICERD & 5 BB OBERIPEERT
WENDLTHD. B SA 2D OAAKES X
TORMGERICEET 58552 L Tk, SD,
fumarase, MD % 0* DPN o i /kKEBERER L ,.
TG ORICHENET BB BT EMEEER
HY, BizG-O-Tase bHFEELTV3B. ZThbd
OBERERICRL T, UNIBENIc B0

BUEICHEIT 5 & o & TR © FE U-
BRIV ERVETHS. -7, Uk
WAREOBREAE Y - TEATB 0L
BEbhhs. ZoFEzeEMNTBL0ELT, SD
F& O fumarase F—RICEF B, MO
FBREENGECE v 92 L Ths. BHEEO
HEWERF V= v ¥ I TEESEMEEL
T SO Tt RiE T UOEE L3R L
7. TR X, Ul k3 SD oREE M
HTH Y EBRAO USEK 05M &)
BwioOTH - T, Brilliant cresyl blue # 5%
ZRE L THABNICE EN 7 SD iEEEZ 0
EEGECHEAL EIE SR, SDIRED
W B T E SRR © cytochrome b & U BAL-
sensitive factor BEPHEI S 5 Z ¢ &R PO BT
L7z, —75, MD Ric Uiz Ui 2 /&
Br L 5Ths . Green® 1 L hid MD %R
BEU® 0.017M iz X v 10l Eh s & v 5.
PRI VTS, OAA->MA FigzMAL T
M & niz MD ZiEMR U 0.05M ic k) #p
HlamR LAY, 0.3MTiEb5%iciEL 72 (Fig. 6).
Fic, MD FRic @487 5 ETEMERAT G-0-
Tase oL T b R#EIT 5. Fig. TICRSh
3 X512, MAEBBLICH: D O BB L a7 7
NF = VERDERE BRI V—FEARLTU
X viES b, Eb, U-HEEEHE: LIC
0.IM[iEA bHibhiad T 0.3M Ti852% 1 b
ELEk. Z0E%E GA Il y MD %o
EHETEFEL 2&ETREbAELOTH
BH, WO IFIE»BRIL - Twd. Eib,

MD
(I) malate+DPNZ_—oxaloacetate

+DPNH*+H*
(2) DPNH*+Ht—>f,—>b—>BAL-factor
—>ci—>cra—ra; >0,

transaminase

(3) oxaloacetate+glutamate———>
a-ketoglutarate+aspartate
4U® 03M icovT MDROE (55%) &
MOR®oZh e BB T 5ic, 0% THRED
FHRE. 20z 2) RO (3) nolis
KHE%T500THY, B (2) KISk




TR

% G-O-Tased, (3) FiskH @ b AU BAL-
factor UK XY AFIBEEEhD I L i
LTwvs. 20T ERE, SO%D U (0.3M)
iC X BILER OBz o\ TH20%ThH 5 L
v ) R &L T B A D DERES
na.
PR~z e b, SD OUkRKT 2
BRTHBELTMDOZAYEL/INTH 2
TERBELRTHE. fE-T, TNOHWHROU
T s BREOER UK X 5 SA Bfbo{RHE
FELELDOTH B I L RAWEELBDbLND. &
B, TREA—EFCIsEEbhs I LI,
SA BB OB ©» OAA B 3 » U-fHER
0.1M SN OEBEUCHERMICRE & 2 2
Bkis (Fig. 2) Th 5. T0Z ki, MA=0AA
RAHWERBO 5B, TEREOHH EES
IYVURKL T X VGBTH 3 LBXANLEH
HTE B, FTERGEO UM 00MTHE S
(Fig. 6) LT, @) XU Q) EKigeAalT
Abhi EEERoFNE O.IM U EThiTh
B b v ) BE (Fig. 7) i, HiFLHEE
RORUEERTLOTHS .

RHSSETEIC & 5 SA OREMMLIE UK LY

RS S h B BERNERILETRA ERB SR

L ) RES X, Uo MD #dlic - < SD &
Mo BT oRE (SD B o & TiFE) & U
T X BEFERR~OIF e K E NI LB
252kt - THRKEBESNS.
PERRTREEZ 20, SABOUIX
BIREN SO RicH T EE(ERA TRV
BRELITHS. ) & THERERRE R

HEEA L WO ATHREORBCREERZVDHOT.

555 .

TOECEL TRKROBAEIEML 2w, 1)
ARBBERE F & 4T b SD, MD, BFEHFR
B G-O-Tase DR O ULN T 2 &
> T3, iz SD IkE > TRBEIUELHLT
BT B0 b, T a OMMIALRI
SUTLAKETH YIS, 7‘:5!%%%1%“6&) BH
anoxia BT T O EHETRHBAL LA bR
v, ZhicEL MDRIEE,CE-. T b

DY ERESRI LS 2~ i@@ﬂ:@ Vv R =R S FDORRBIZOWVT 483

DEER, AHGPEHELRECEBL 254,
SO (SD 2 4aie) FoiEMHN energy BiGic—
EOREERTTHAS I LEHRL TS,
(2) BBiciR <72 X 5 iz, SA Bk o U-BX
phosphate buffer ®#4 12 &, Tris buffer
Tiabhlkv., ThicBET? 0 LT,
SravF I TEACTO SA BT
PR amytal i< X ) HEBS hi s, WE
¥ DPN OB R G Z i T 2 BRI TR
{BREERZMEEbhTw5s. Thbnl e
X, BREroBRIC SO RBPEE /1 energy system
LR AEEEEERLTVS. Q) Bk, YH=E
DHFDIR R VEROPRIZZETUORE
BETL B8, FE%REFHEO 0.2~03M icE v
THEER O HBOEARUIE « ZHICETT
BIGERRRE O R HERE L, ELoHiRD
U-BE BRI © DRI 2 CRE L Ik
WEEOLOTHEZ L EELMCLE. Th
b o, Ul X 2 RREXEIECEE
MEDERBRH BT 22 2BbE o0 0
THY, *OBERTHEHROEEGD U-ghRe
EEEEREY tEzbLB I b0 U153
DR O AENEENTE - T3 20 )
BEREEINLTIC.

—7%, UoHBEFRER, 7 ARBEEE
F, BrE:EcE T 5 in vivo BBy bHEESh
DAEANEE L, &AERO X 7z in vitro K
s U-BE e o, &R: L T10fF
DERFEET S, ThieowvTid, FENRE
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Summary

The effects of ethylurethane (U) on the succinate and malate oxidation in the heart
homogenates of a rat were studied. The results obtained were as follows :

1) The fresh rat heart homogenates in which succinate was used as substrate with
cytochrome C consumed oxygen exponentially, while in the presence of U, especially of
0.3M, the homogenates took it up lineally (U-effects).

2) The U-effects was observed in phosphate buffer (pH 7.8), but not in tris buffer.

3) The accumulation of total a—keto acid during the succinate oxidation in the ho-
mogenates was increased in proportion to the exponential oxygen uptake, on the other
hand, in the presence of U within the range of 0.1 to 0.3M that of the acid was reduced
in reciprocal proportion to the U-effects. ,

4) The increase of the oxygen uptake and the decrease of total a-keto acid during
the succinate oxidation (control) was proportional to the time for aging (38°C incubation)
of the homogenates. Therefore, U-effects was gradually decreased with the aging time,
being converted into inhibitory effect after 120min., and the accumulation of a-keto acid
was, independent of the aging, markedly depressed in the presence of U (0.3M).

5) The addition of glutamate to the homogenates in which succinate was oxidized
brought about the disappearance of the U-effects. However, glutamate was unlike U in
‘that the latter was fully effective only when added initially. U prevented the formation
of oxalacetate rather than accelerate its removal as in glutamate effect.

6) The succinate oxidation was markedly inhibited by the addition of malate, altho-
ugh the inhibitory action was decreased or converted into stimulation when U was initially

" added in the reactions mixture.

7) The utilization of added oxalacetate to the homogenates was inhibited by 55% in
the presence of 0.3M of U.

8) The inhibition by U (0.3M) of the both oxygen uptake and total a-keto acid accu-
mulation during the malate oxidation with glutamate in the homogenates reached to 80%.

From these results, U-effects was discussed with special reference to the resistance
to U of the several enzymes relating to the reactions above mentioned, and the following
conclusion may be drawn :

Conclusion ; The succinate oxidation in fresh rat heart homogenates is remarkably
stimulated by ethylurethane, and this phenomenon is due to the results that U inhibits
strongly the malic oxidase system far more than the succinate oxidase system, and pre-
vents the accumulation of oxalatate, a potent inhibitor of succinic dehydrogenase.

(Department of Physiology, Nara Medical School)
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» Summary

Nocturnal eosinopenia in rats was found to be accompanied by lymphocytosis and

neutrophilia. Contrary to the view held at present, this diurnal variation in blood picture

was independent of the presence of adrenal glands. Full English description will be found

in Japanese Journal of Physiology.

(2nd. Department of Physiology, Chiba University School of Medicine) ‘
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Summary

1) Generalized convulsion was induced when cresol was subcutaneously or intrave-
nously injected into the dog. On the other hand, no convulsion occurred in case of the.

rapid injection into the carotid artery.

2) Convulsion was induced when the mixture of cresol and insulin was injected into
the carotid artery. It was also induced with the injection of cresol into the carotid artery -

after insulin incubation.

3) No convulsion was induced when cresol or cresol with insulin was injected into

either the motor area or the cerebrospinal fluid, but the repeated injection of the cresol

with insulin into the cerebrospinal fluid could induce convulsion. When metrazol was in- -

jected into cerebrospinal fluid, it produced a generalized convulsion with the latent period
about 15 seconds, but if added by a small dose of cresol the latent period was made shor-
ter. :
4) From these results, it is considered that cresol itself is not the convulsant, but
blood brain barrier as well as fluid brain barrier for insulin was changed by the accom-
paniment of cresol. ‘
(Department of Physiology, School of Medicine, Keio—gijuku University)
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Comparison between the vascular responses to cold and to occlusion
of local blood flow, with special reference to the individual
variations of these two responses.
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Fig. 2. Another example of the similar experiment.
After release of occlusion rise of skin temperature was observed
not only on the occluded finger but al€o on the adjacent finger
and on finger of the opposite hand. They showed synchroneous
fluctations, showing a central mechanism is involved.
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Fig. 1.

Oral temperature

Changes of thé'ﬁnger temperatures of both hands

due to arterial occlusion of only one finger.

L3: Nail bed of left middle finger, L4 :Nail bed of

left ring finger,

R4 : Nail bed of right ring finger,

R.T :Room temperature, O.T :Oral temperature.
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Fig. 3.
Changes in skin temperature due to arterial occlu-
sion of forearm.
During period of occlusion skin temperature rose
in the distant parts of the body such as the opposite
hand or forehead, and fell transiently after release
of occlusion, while in the occluded hand its changes
took place in the opposite direction.
Fh.T:Forehead, LH:Left hand back, RH: Right
handback ; the other marks shows the same mea-
ning as in Fig. 1.
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An example, in which the occurrence of the responses in the adjacent
finger was to some extent retarded.

The reactions in the cold applied or occluded finger was also weaker
than in the subject of Fig. 4.
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Individual variations of latent period of the responses in the adjacent
finger compared with that in the cold applied or occluded finger.
An example, in which the responses in the adjacent finger occured
almost simultaneously with “hunting” in the cold applied or “‘reactive
hyperdmia” in the occluded finger. - L3N: Nail bed of left middie
finger, L3T:Tip of left middle finger ; the other marks shows the
same meaning as in Fig. 1. :
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An example from such a subject whoze vascular responses were less
marked and much more retarded than in the subject of Fig. 5.
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Individual variaﬁons.in the strength of the vascular responses to cold and EErBGWATTER2E

to blood flow ozclusion.

An example obtained from a subject who belonged to such a group which ofBicNBETAxRTH

showed the most excellent resposes. Early and abrupt rise of skin tem-
peratures of fingers. Marked phasic fluctuations (hunting) during immer-
sion in cold water.
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An example from suI::;qg;a g?loup which was
to be situated between the two above men-
tioned groups.
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Latent time to the occurence of “hunting’’ during immersion in cold water

Fig. 10.
Correlation between the latent periods of the two vascular
responses, “hunting” and “reactive hyperdmia”. Abscissa:
time-length between the immersion of finger and the rise of
skin temperature due to “hunting”. Ordinate : time-length
between the release of occlusion and the rise of skin tempe-
rature due to “reactive hyperédmia”.



e RO M R OSSR e B S R
BN R0 g, | 35 ONe H S M KOS OB 12 v 509

Rise of skin temperature during immersion in cold water

Fig. 11.

Correlation between the strength of the two vascular

responses.
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Table 1. Correlation between the superiority of responses and subject’s living conditions.

Degree of responses
excellent dull 22

Latent time of responses
short long 22

warm district
cold district
heavily clothed
lightly clothed

Locality where the
subject has grown

Custom of clothing

How rapid gets the
subject warm in bed ?
Susceptivility to
frost bite scarcely suffered
‘Which is more comfor- Ssummer

table, summer or winter? winter

Taste for food plain meal
heavy meal

in a few minutes
often suffered

after a considerable long period 6

15 17
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Summary

During the winter month of december through march, twenty—two healthy students
were used to study their vascular reactions to cold and to local occlusion of blood flow,
and the relationship between these two reactions was investigated. A statistical study
was also made on the correlation of the varying degree of these reactions to the living
condition of the subjects.

1. Vascular reactions due to arterial obstruction of one finger or of one arm occurred
not only in the obstructed part but also in the distant parts of the body, such as the
adjacent finger, the opposite hand or the forehead.

In the case of occlusion of forearm, a rise of skin temperature during occlusion and
a transient fall after release of occlusion was on these distant parts obviously observed,
whereas the skin temperature on the occluded part changed in the opposite direction.

{3

2. Immersion of one finger in cold water caused “vascular reaction to cold” or
“hunting” accompanied by similar responses in the adjacent finger or in the finger of the
opposite hand. It is suggested that in “vascular reaction to cold” as well as in “reactive
hyperaemia” a central mechanism is involved.

3. The two vascular reaction —“reactive hyperaemia” and “vascular reaction to
cold”’— were investigated for each subject on the same day and in the same environmental
conditions, and the correlation between the two responses was statistically studied.

From such a comparative study made for each subject it was found that there exist
positive correlation between the strength of these two responses as well as between their
latent time, having correlation coefficient of 0.51 and 0.81 respoectively. As a result of it
man can assume with certaiﬁty that a subject whose vascular reaction to cold is excellent
may also react to blood flow occlusion with marked “reactive hyperaemia”.

4. Tt was observed that there are individual variations of the Strength and latent
time of these two reactions. With regard to this point subjects could be classified into at
least 3 groups : very excellent, very dull and middle group.

5. In studying the individual’s rating—assuming the greatest temperature change with
the shortest period as superior rating—in connection with his varied living conditions, sig-
nificant correlation to his daily clothing habit (light or heavy) and susceptibility to frost-
bites was establisched.

6. It is assumed that the estimation of the degree of “reactive hyperaemia” due to
occlusion of blood flow of finger can also be utilized for testing the tolerance to cold injury.

(2nd Demﬂment of Physiology, Nagoya City Univercity Medical School)
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The Influence of the Transection of the Brain upon
the Respiratory Movement of the Frog.
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Fig. 1. Dorsal view of the frog’s head.
A.T.:arteria temporalis, M. T.:musculus tem-
poralis, M.R.: musculus rhomboideus anterior,
0.0.:0s. occipitale, M.L.:musculus latissimus
dorsi, O.F.:os.fronto—parietale, M.D.:musculus
depressor mandibulae, A.V.D.:arteria vertebralis
dorsi, M.L :musculus infraspinatus.
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Fig. 2. Dorsal view of the brain of the frog.
The lines (1~7) show the levels of the transection.
M : medulla oblongata, O:obex, C: cerebellum,
L. Op. : lobus opticus, L.O.: lobus olfactorius,
S:spinal cord, T': telencephalon, D:diencephalon.
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Fig. 3.
The normal respiratory movements of the frog.

Upper curve : The movements of the bottom of the buccal
cavity. Middle curve : The pressure in the mouth cavity.
Lower curve: The pressure in the lung cavity. Time
marks 1 second. A :ventilatory respiration, B: oscilla-
tory, respiration, C:aspiratory respiration, D: expira-
tory respiration.
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Fig. 4.
The influence of the experimental procedure as well as of the transection of the level of the brain situated
just caudally to the cerebrum upon the respiratory movements.
Upper curve : The movements of the bottom of the buccal cavity. Lower curve: The pressure in the lung
cavity. Body weight of the frog:180g. Room :temperature:21°C. A:The insertion of the cannula into

the lung exerted no influence upon the respiratory movements.

B : The respiratory movements were de-

pressed by the exposure of the brain. C: By the transection of the level of the brain situated just caudally
to the cerebrum the respiratory movements were further depressed.
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Fig. 5.

The influence of the transection of the brain at the level of the region situated just
rostrally to the lobi optici upon the respiratory movements.

The arrow shows the moment of the severance of the brain. The transitory arrest of
the respiratory movements followed by their gradual recovery. Explanations of the
curves are the same as in Fig. 4.
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Fig. 6.
The influence of the transection of the brain at the
level of the region situated just caudally to the lobi
optici upon the respiratory movements.
A :The arrest of the respiratory movements occu-
red by the transection of the brain level concerned.
The arrow shows the moment of the transection.
B: After 2~4 minutes the abnormally slow venti-
llatory respirations resumed.
C: After 5~8 minutes the frequency of the abnor-
mal respirations increased.
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Fig. 7.

The gasping-like breathings observed after the transection of
the brain at the caudal border Of the cerebellum.

A : The arrow shows the moment of the transection of the bra-
in. B: After 2~5 minutes seconds the gasping-like breathings
occurred.
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Fig. 8.

When the transection was carried out at the brain levels situated between
the cerebellum and the obex, there occurred the slow breathings without

producing the change of the lung volume.
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Fig. 9. -
‘When the vagus nerves bilateraly severed at the region
of emersion from the medulla oblongata, the breathings
were arrested transitorily and then resumed périodically .
in groups. -
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Summary

In order to localize the respiratory centers of the frog, the author observed the influ-
ence of transection of the brain upon the respiratory movements. The results were sum-
merized as follows. 4 ‘

At the two levels of the transection the normal respiration changed to the abnormal :
The one was situated just caudally to the optic lobes, and the other situated just rostrally
to the obex. Anywhere the transection was performed between two levels above descri-
bed, the normal respiration changed to the abnormal but the perpetual suspension of the
respiratory movements was never observed. From the results mentioned above it may be
concluded that the normal respiratory centers are located to the region situated between
the levels of the brain situated just caudally to the optié lobes and just rostrally to the
obex.

(Physiol, Dept., Okayamae Univ. Med. School)
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Further Studies on the Localization of the
Respiratory Centers of the Frog.
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Fig. 1.
The diagram shows the fixation apparatus of the
frogs head. )
R :rubber tube, B:brain, C:canoula, M :mi-

croelectrode, F:fixation apparatus. -
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Fig. 2.
Dorsal view of the brain of the frog. S;-S3 mark
the regions intoc which the microelectrode was
iuserted.

S. C.:spinal cord, O:obex, C:cerebellum, D: -

diencephalon, L. Op. : lobus opticus, M : medulla
oblongata, L.O.:lobus olfactorius, T :telence-
phalon.
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Fig. 2

Dorsal view of the medulla oblongata and the nerve

nuclei of the frog.

S3-S3 mark the regions of insertion of the micro-

electrode.

L.Op. : lobus opticus, M. O.: medulla oblongata,

S.C. :spinal cord, O:obex, C: cerebellum, LR.:
isthmus rhombencephali.
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Fig. 4.

Respiratory action potentials detected from the caudal border
of the cerebellum of the Bufo vulgaris.

Body weight of the frog:190g, Room temperature : 23 C,
Time signal marks 1/12 second. Upper tracing: the pressure
in the lung cavity ; the rise of the pressure upwards, Lower
tracing : action potentials, Os: oscillatory respiration, The
volleys were produced coincididentally with the narrowing
of the mouth cavity.
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Fig. b.

Two kinds of the action potentials, which coincide respectively with the narrowing
and widening of the mouth cavity, were detected successively from the same region
as that described in Fig. 4. (Rana cafesbiana). Explanations of the tracings are the

same as in Fig. 4. Explanations see text.

Fig. 6.
Position of the tip of the microelectrode by means of which the poten-
~ tials shown in Fig. 4 and Fig. 5 were detected.
X shows the trace of the tip of the microelectrode.

. F.L.M.: fasciculus longitudinalis medialis, A.B.:arteria basilaris,
S. M. : sulcus medianus, Nu. M.V.:nucleus motorius trigemini, Nu.
A.D.: nucleus acusticus dorsalis, V.R.M.: radix motorius trigemini,
V.R.S.:radix sensorius trigemini, F.A.L:fibrae arcuatae internae,
Nu. A.V.:nucleus acusticus ventralis, V.W.F.: wurzel faser n. v,
Z.S.E.: zona subepitheli.
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of the auditory nerve.
cavity (Bufo vulgaris).

Asp : aspiratory respiration.

% ASP

Respiratory action potentials detected from the brain stem at the level of the entrance

A : The volleys were produced coincididentally with the narrowing of the mouth
B: The volleys were produced coincididentally with the narro-
wing and widening of the mouth cavity (Bufo vulgaris). Exp : expiratory respiration,
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Fig. 8.

Posit'on of the tip of the microeleotrode by means
of which the potentials shown in Fig. 7 were dete-
cted.

X shows the trace of the tip of the microelectrode.
N. VII: nervus facialis, S.M.:sulcus medianus, O.
S. : oliva superior, F.L.M.: tasciculus longitudinalis
medialis, F.A.lL :fibrae arcuatae internae, Nu.A.
D.:nucleus acusticus dorsalis, Nu.A.V.:nucleus
acusticus ventralis, Nu.M. VII: nucleus motorius
facialis.

BUNBEREZEHE V9 0.7mm g ~FREAT
HTLICE T, AEOHNMI—ZL A A
BB DN BEIM). 2 & /N
TE R T4 MR 0 e OV B PR L i B E 0 35
BLE-T, PEORNERI—FLZ2>
DANA ZBEPEOCTHbDRS X 5 R
WA SN - . MERENICHRET S,
AR (BEI0RIX) BRSO T,
Nu. centralis O/l L, Nu. centralis
DAERED B HEC o 5 A MRE A B 12 2 O
WCHUE T H/MBIERER M Ic ST % . Nu. cen-
tralis OEE K2V TERRETH 558, % h »
BHITV % & 2 AOKCIRME Fibrae arcuatae
internae & 7z > TIPS O 2 FREMWE (BT
W) MEE - Tw 5 X9 IcEbh 5.

Fig. 9.
Respiratory action potentials detected from the region
situated just rostrad to the obex of the Bufo vulgaris,
The volleys were produced coincididentally with the nar-
rowing of the mouth cavity.

Fig. 10.
Position of the tip of the microzlectrode by means of
which the potentials shown in Fig. 9 were detected.
X shows the trace of the tip of the microelectrode.
N.C.D.: nucleus cornus dorsalis, F.A.l:fibrae arcua-
tae internae, F.L.M. : fasciculus longitudinalis medi-

alis, Nu.C. : nucleus centraliz, T.S.:tractus solitaris,
N.S.II: nervus hypoglossus, Nu.XI: nucleus accesso-
rius, Nu.S.II: nucleus hypoglossus.
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BT, 1B 2 BRI Td B/ NNE BT
SR EEE O i TAIBE PSR AR TR E o 2 &Y
b AROKE/NETERD 20024 2 BN
FHESh 5 HEFER, OBRIKKES T 5 ML
F2FHHE (FTHE) HorRETSH
DTRRCILEERTZ2L0LEbh 3.

V. % -

?J VOO A S 7&%8&&""
BAL UEREROFELRL, MERAREOR
MO E R L 1=

ARA 7 BNOFBEE NI HAIRO X H T

bole. 1) ARERAFEIMImERICIEL,

INEmY

JERIBR AR OTER ¢, = MEEE» b
7% L Ebh s Fibrae arcuatae internae 7>
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Z OB & % O BEEET 5 Fasciculus

longitudinalis medialis MBI IC #8243 2 Fhi7.

3) PIMEMERIIC 35\ T FREY i< Nu. centralis
O IMARERIC 7B L, Nu. centralis »» b H 48
2HEEME (BTWR) AR - Tvwde
% @ Fibrae arcuatae internae 8\ i3 % O
CBET /METERE TS 72, B ) RV Q)
iC DT 513 RO E AR —FK L
72200 ARA ZEMPEOCTHEI NIz,

YRS, R RICKIBHERE 2 2 SHEEL O
TR & W - = BAERRBIR R CEHL, O T
ARE B RO, BEREM OBHRB IR U IRE

- LET.

' % [

VI %= (1958) 5 = O iNEHEEE Ok ERh
RETHE BAREHZE 20, 513

2) B B (1956) AEEESIEAIE FIUE 40

)M %= (1957) A = QIEHERES) HALR
gk 19, 613

OEBE R-A BB - WEEE (1953) R
OFT{E HAHEEE 15, 196

5) Hukuhara, T., H, Okada. (1956) On the automati-
city of the respiratory centers of the Catfish and
Crucian Carp. Jap. J. Physiol. 13, 313

6) Ecker~Wiedersheim, (1899) Anatomie des Fro-
sches. 2

‘Summary

By inserting the microelectrode into various regions of the brain of the frog an atte-
mpt was made to explore respiratory action potentials, which were led from the following

three regions.

1) The rostral and lateral regions of the medulla oblongata which are situated at
the caudal border of the cerebellum, and through which the ﬁbers of fibrae arcuatae in-
ternae pass, involving the scattered small cell groups.

2) The regions of the medulla oblongata where the auditory nerves enter and throgh
which the fibers of fasciculus longitudinalis medialis pass, involving the scattered cells of

the facial nuclei.

3) The region situated just rostrally to the obex, through which the fibers of fibrae

arcuatae internae (root bundle of the subhngual nerve) pass, involving the scattered small
cells. ’
The spike volleys were usually led coincidentally with the narrowing of the mouth
~cavity from the regions above mentioned. From the regions mentioned in 1) and 2) occa-
sionally two spike volleys were successively led, coinciding with the narrowing and wide.
ning of the mouth cavity.
(Physiol. Dept., Okayama Unive. Med. School.)
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Effect of chlorpromazine on the pressure-flow relationship
in the femoral tree of the dog.
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&34t (Peripheral Resistance Unit : PRU2D)
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Burton Z ® modified Vertical-Tube method1®
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Z0k 3BT P-F RV P-V @i#EzRkoE



526 3K ——Chlorpromazine O KERBIFKIC AT 2 EIEBERIC RETHIR
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Bz Rk E 2 4T - T2
153 EREB L CeEE
HicEE L = #Bic CPZ
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Fig. 1. Pressure-flow curves from one dog (BW. 8.5kg).
Ordinate scale : flow rate in mi/sec., abscissa scale : intra-arterial pressure
in mmHg, Curve C, control;curve A, after i. a. injection of adrenaline (20¢g);
curve CP, after i. v. injection of chlorpromazine (2mg/kg); curve CP+A, i.
a. injection of adrenaline after i.v. injection of chlorpromazine. Time atta-

(2mg/kg) ZH#IRN c#
E£L, FTELZILEMS
iE—EIK#E & 02053 A
BiCR T RRRE L [

ched to each curve. Solid line : constructed from manometer A, broken line; KREEg Ty, BUAd

from manometer A+ B.
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No. 2 (M) ) No. 3 (M) 1A, B@Hﬂ (A+B)ﬁﬁz§-@
heny RO BORERL®
cp1g’ EHLU b0 ERAZEHT
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/ //“ BFHL 72 b @ % Fig. 3107
7 / Liz.
. // =~ Fig. 1 ® Csw iz CP #ih
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Fig. 2. Pressure-flow curves from different dogs. 59, MIEIREOEORR

Each mark and scale indicated same as Fig. 1.
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(BHBEcEEEETELTH Fig. 3. Intra-arterial pressure-volume curves from the same animal
as in Fig. 1. Ordinate scale : vascular change in m{., abscissa‘'scale:in-.

%) REJIETABEM (A) L tra-arterial pressure in mmHg.
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#l (Fig. 2, No. 4, 5) TE-WEEO EHE
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Bz, FiitE (MF) ogd, FEikE (MP)
o kA & FHiz, closing pressure (¥ k& L &
WE T 2 WHEO D2 & 2 CTHE-HiHH
BIdR oML LERE O 5 eR LY,
LR W EETEE T inflexion 5% L IR
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1Y, closing pressure i FiEL 72 (Fig. 1, 2).
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Fig. 4.
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Relation between closing pressure and peripheral vasz:ular )resistancé #eEH © & 5 Norad #E5#IC 3,
after i. a. injection of adrenaline and noradrenaline (204g). :
Responses expressed as the mean of the 25 of control value, vertical R, PRU, closing pressure ©_E5

bars expressed a standard error of mean,

LREL, H-TAdDHELE

1:PRU (=mean pressure/mean flow) after noradrenaline injection, e

211 R (=mean pre?s,surle—g:losing pressurf/mean ﬁ(;)w) af}ter r}oyadtr.en- - CTIEFIREOCER L@y, *
aline injection, : closing pressure after noradrenaline injection N PN . ot
4:PRU after adrenaline injection, 5:R after %‘lrenaline injection: DEROFHE bR A, IRIEER
6: closing pressure after adrenaline injection. rdinat scale: 2 of P 3 ~

control value, abscissa scale:C, control state:numerals, time & (W15 Ll k) &, &k b Norad
elapsed following drug injection. Data based upcn 5 experiments. BEFOKES THEAH & H - 7=

© 100 e

cpz

(Fig. 2, No.4). ® Norad I%gsh
BH&%kS CPZ it VETFLTY
5T ERB/HLNT.
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FEMERIC X MR 2 —Z iR
e DB R X7 X 5FERE
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c o2 3w 56
Fig. 5.

Relation between closing pressure and peripheral vascular resistance

g DEED M B EARERTH 72
ETR R P-F gt otic P~V i

after i. a. injection of adrenaline and noradrenaline following i. v.  ¥EDO T2 5 KIEME D tonus B>,

injection of chlorpromazine.
Each numeral and scale indicated same as in Fig. 4.
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L O —FKL EMERHBZN, ROFHR
PRU X v Eiz closing pressure ®Zkic it
HXEERTIOCEDbh 5.

IRICAEE T8 72 P-F B i s RREE T it i
FEMRICEL, REETHENESCERTEE
HAREHPEY, BB TRERE OB bHE
WAL BN, WEBNE =7 VRO ESFLE T
ORBTRmNICK T 5 EHiT Poiseuille 0
CHECEOR, BE, MERELOCHEREOMR
Mz X D BT 528 in vivo TRBEFERUA
Bt 0 BRI iR RF RS AAT 5 BB
ML D . MEEOME T EENE & EHEHLE
Lz 2KFIEN B, Greend &3 HEMZED
P-F fiiia Edhic ({8l % 181 1 72 curvilinear ©
BIMEOZN I STFREET 22, BELEkT
1% parabolic TE#C % EY T3 Lk
Tva. KU, FEROLRHEZE U TEREL
A b, FONORTRESNERE AT
% . Nichol'®& {, A& 7 EEN T OEE T
BESECH % & LTy 5. Phillips, Brind&%
U Levy!® & § EARICE VB E & Ty 5 S
& VWERER CREMEER A RD T 5 %
B, zoFEHEE LTEl cEREC LRIZ X
Y, HEIICKE L E - Tv 2 BEIIRE O & 2
ERELDLNEETHY, B2 CHKEL M
BT IR ORI & ik R DR R B
HEdDFTws., —HFEERTORESNER
I FRALE 03K 1E Burton? V19 & D=5 41
< HHILE @ active tension IZ £ 5 LD TH A 9.

CPZ # 5t 0 Ad Rt Norad OIMER L%
P-F tiig» 645 &, Ad BEERICZ—EH
MOERBRFRREO ZhiciEs < Al b 2 <
(3~553), #1>T P-F o Heha#AL Tl
EEEMEICE < . —F Norad B 58138 5 21
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BRCIBEEEIE R A b, o BN IR &

D AEREEDT B0, BEORELFcmE

SRS S KD, B R OHER R L 2
(Fig. 2, No. 4). 4RL Z 054 closing pressure
RERLEEETHROBRTIERNERL 2
2%, Fig. 4XRU5ic /% X 9 izclosing pressure
B ix PRU o2k Ad &% Norad o2&
B RERLLNTRASEGHNTHS. f-
T Norad 12 Ad i BLEE U TR R KT L 2

LEEAE S, ChEEBBRENETHHOT
BEMNAERC I bOTERVEEZLTEY
THs5. Piw Ad BHILERCH Lggs™
BERCZSRIRAEES 2 X Y —kIKEES R
EREZLLTVEVDR TV AR, KERDE
ATz 20~30pg OEIRAZETH Y Ad OXF
BEEFATER TS TEESRE AT 5. ER
CPZ# 5% Ad 0REEANKDLIE Z LB
bR T BB EOER» S CPZic X 51
EPHESI R OB Ad o L Norad Iz %
AHONBTETH > TREERNAZELELT
Brthsrs.

Richards!® i i 2% D 254 3 BN IR I o #5007
HEEOBLEED T & b AERECTT 510
BEROBLERD T 5. L, P-F g,
closing pressure & Ftiz-Richards'®9z g - T
P-V gftic g THRET L 72 P-V s sy
RI IV REOoLEBREOMEIZL - TEDON
% BRBRENR i 0 P-V i3 ERRI ©, 272K
FEFE T O 5> 7o B O HEAS iR 0 Btk 2 35
& \(\,bn;élong).

Richards!®19 1% 50mmHg Fij# o 2 1z NE
30~60mmHg & b 5 HEIIRE O fniHhT
ERL, FRIVEBVERERTOEMLIT LY
FRAORE RBOMEO(HEMLZRT LD L
BRTVv5.

ZEH 0 AdHEH O RE X Richards!O o = 1
&—FH U, RIEMIEST LI U AREIRE 2 2
tR& LT rigid &% E3kic, TUVREVERD
BIIREOBWEREDNT VB I LERLT S
LA LS. THhIZE LT CPZ#ERBIT IR
MEERITLM&KE LTHEAL, closing pressure
OTEEEEICTRMBL VECETHEL 2 S
HERLRZZ L0, WERE D Tonus DR &

IEOHKIER CILEREOMME ORInZ2 Fk L T
VwahEexEd. - TZ0HELR PRU i
BOLT B0 MEFREMT3 22005
2%, FiERIC IR~ 720 CPZ X & - TK
WIMPEE NP ERL 22 & @O o 2m
BORDCELDDOEELZTRVTHS .

V. & 3

1. BREER o BRI 0 P-V #iig 0 ic P-F
BkE & S FRUIRAE, Adfvtic Norad #55F iz
CPZ BH5Ric Rk ~ 4R L HLECRGTL 72,

2. z 0%, P-F ik Burton o %2 h
LB L R RELEL, IIERR O ER
Burton v 5 s IEOEERL 2. X, Ad#
Hiz X % BRI B AEICH T 3 REOBK
DERL, ZOP-FHRIAEO 2 ik LE
RPN EL MBTEEEROEO LARL b .
CPZEERICI TN /AN I Z£EICRT 50
HOEM, MEELROEMETRA LR,
NAFERECH T 5 KRMEIRR O AR 0 21
Richards & o gl & W« —F L 7=

3. Sympathomimetic amine } (8 CPZ #.4&
iz & % closing pressure ®Z8{k & PRU v i
RoZELE offficigE—% L RERE2R» 2.
L2Ll, PRU XY RDOFR LY EERKHIML
VR & 77 325, e closing pressure 23 k5
LTwBBIZ2) Thr I enBoobhiz.

AEBRICHC 2 ERTROML TH B

chlorpromazire------ VAV Iy (IREE)

adrenaline----- ¥/ 7 F v >V v (Z3k)
noradrenaline:----- JNTFVFY v (=)

D icieEs, HBRY RHRTHRMEENE - it LE
BHRICRH LT, MERETOICHE VRSO
BER, @B EHRC I MRERICHERR LT

x B
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Summary

The author investigated the effects of adrenaline and noradrenline before and after
intravenous injection of chlorpromazine on the pressure-flow relationship and the pressure-
volume one in the femoral tree of the dog. The pressure-flow curves was determined by
the vertical-tube method (Nichol et al., 1951). The pressure-volume curve was calculated
according to Richards (1953) from two pressure—flow curves which were recorded respe-
ctively by using two mercury manometers differential in diameter. Typical results were
represented in Fig. 1, 2 and 3.

The pressure-flow curves obtained in control series were almost linear, intercepting
the pressure axis at a level of 30 to 50mmHg. With increased vascular tone after intra-
arterial injection of adrenaline or noradrenaline (20~30ug), slope of the curves was redu-
ced and the closing pressure was raised above the control level. After chlorpromazine was
intravenously given (2mg/kg. body weight), slope was increased, showing the decreased
closing pressure. Immediately after injection of adrenaline following chlorpromazine, the
curve was slightly decreased in slope, associated with a increased closing pressure. The-
reafter, slope was gradually restored to the former state. The vasoconstrictive changes
due to noradrenaline following chlorpromazine were more remarkable and prolonged than
these due to adrenaline. However, no essential difference could be detected between the
closing pressure and the resistance to flow after injection of adrenaline or noradrenaline
before and after administration of chlorpromazine (Fig. 4 and 5). !

The determination of the pressure-volume curve after injection of adrenaline revealed
that there were the decrease in total vascular volume and the increase in closing pressure.
It was difficult, however, to accurately compute the pressure-volume curve because of the
unstable conditions caused by intraarterial injection of adrenaline. After chlorpromazine
injection, on the contrary, the vascular volume was increased. Therefore, it was supposed
that a reduction of the measured mean fow in this conditions was resulted from a decrease
of cardiac output.

' (1st Department of Physiology, Yamaguti Medical School)
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9. MERE c BRER - 1E & BEBER
(FUMl A=) ‘

IEROHEBLEHTHR (F1H)

FEEF1957E AR EEELC N TE 1 HE
RELRD, TORBLNCTERDOFREOFRT
HESERPRESENIRERE L UTHERE
BT3B LRLEBHE LT OV THRRSA
BHot. BHARKOLRI 7 AANE2HEFEE
TOHUYRTH B, TOBERORHIFRA LR
BETHY, FOMEORELRERE L BWLT
BRI T A2EERATz. L LA, Wit
B, MERE, RURALR TR ZOWTER
FELT UL L. ZOHEE & L Tmucin®
BEREET AELRD 2 mucin ZREE L TH
BEE s, HRTERETERPRILT 5.

LSENTEZ 6 M AEORARBERVCALRE
BZ20THS, IR TRHLE3ER
LHELTAE. BARER EATRER (B
ERAV3) LBV TIR, HEEOBENTTRE
ECEMRD . BAFBRRORIALEOAY
BORLEUT B, ATEERCBCTIIRE
FENBAEBR LRERRVIZLPPDELT,
REEMEL TEWEZRTEEZRELE. $E
TR B OBAET, BICABERE U TEE
208724, oW, BEEFETHILOLLT
ERIRETRR»PDIDETIER, F2R,
OFERLLUTEEEIhTL 5.

T DFE L BTED B AICHEK S O mucn DB
BN A 5 & LT Bial 0k 4 2 vREER A
Blix @ sialic acids O F& % Beckmann ® R~ 7
FET 4 A-E—T X TiTo>. BT
ZOFBIC X > T mucin DR DREL DD
BN, SETLLNEERTEEBARERRA
THRIVIBEWEEZTRL TS, BARDb - &
LEVETH 5.

10. dLE ¥ (RBRKE14£HEH)
BiEaCBEY3HRE (F28H)
EOEBSW LB o BfRick v T, —18

KCN, Diamox @ %8 & L THOBRATREL
7r. BIBECTEEBERZDOHWD =R AEF—~ L)
3, O % # % Anaerobic, Anaerobic %> % Aerobic,
D.NPBWTERTED, BASWD =21 ¥~
BREOREORERY L &R - 20 THANTH
&5 5.

HEBIIFICHRE L 72 Warburg B 0452k 75 Vessel
T Ringer & 7K EFEE CE L, 4% Shaking
I\ £RE &EKMO pH % Quinhydron
¥, Ringer O P EEFEH % Baker-Summerson
&, BREEER </ A—- F-CHELESBE
A AF - HOBRIE TR ET -T2 &
3 1 BExfilt% No-gas C Vessel RO ZER R EHRL,
Anaerobic condition (23 % & BR 7 WA B 2 T BN
sh, BR2HMBILELR2MHEARS. 1O
BRCRT IABITFR CHUENOERE 72 &
B. RZHDH» S 2 FiEiE Anaerobic iz L TZD
# Aerobic iz 7 % & 4e® 1 Bfi# D Anaerobic ©
BEE, KRR b a@B-BouoHsTh
., Aerobiciziz - THEMliakE, 3WHKK
ROTEFLUTOURTONBETHS. Hi
BRERPSFHO LM THAWO =54 ¥ ~
PR s, B-O®41ME Anaerobic iZXf U TA
WHECH Y, BEEAIBRINO =2 ¥ ~TE
BEELELRCEVIZERFLP LR 2. KRIZ
D.N.P T oxidative phospholylation %L,
AT.P OFRREHRIET % & T2CBIWEEFE
VAT POERGEREERERRRZZ &Y
B ET ol RICEERBOEED =R ¥~
BEABCEE LR VECIZ L ERET S0
2, SEOERT - ¥ - X VBHWEABRERE
OERERELEZEZA, HOFEEOMICEEL
REpoERics ) NhRaERE 52 5. #i5
FELYFEEFAIEEF S TP ESENRE
HRb3Z 5B Liz. RYCEASWOL
LYW TREL, HOEBO lag time 13§
LD Ringer Ml E M 22 &2k VL EY

. BB, Liver OB TR EARELRVI &

kDT,
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1. & E (UpEXESR)

ERE O BATOSERECHRIT MRS
= &R CO, 5 LR

BERAETF, 3£I2OVT, HEEFEHIT
X gD, OERE (Vo) & —EKkE (W
0.65, 1.0//min) CEEL, CO: %0, 1, 2, 3%
BAZET, HEZES 0: #FE (Pace) %, #7105
mmHg & v, BHREEEESR (02430, 100%)
ZH Dz T, PAO: #FE 4% 170mmHg, 650
mmHg K¥EIC EA S#BE0, FETFRE (V)
LHilaZE R CO: 5 E (PACO:2) & DOBEBRICDWT
AT HLEELENT B LROHTH 3.

1) WFhOERETL, Viz Vo OIMEIZAR
#), PAO2105mmHg R (N 170mmHg K#EDH A
Paco: D¥EMMIC X D, EMMICHEMTS. LrL
Bk 24 Tid, Pa0:170mmHg KEDERII,
Pmyw%mﬂgmﬁloﬁw%V@ﬁw&%b
e, MO 1A TIELITD LNED o T

2) PaOs 650mmHg 7k # © AT %, Vid
PAO: 106mmHg KEDOER L VEM I ERAER
T8, V30l (1413250 Bllheze, ViR
PTB. FOT e Vo 1.0l OBE T —BEH L
5.

-3) Z D4, apnoe Punktid, 240%KEE
©, PACO2 33mmHg, fi® 1 %1% 28mmHg # 7R
L. &L T Pacos, V OBESRiX apnoe punkt %
EHL LT, RaxBEEE LT, BlZ—ED
B ETFT L0 Bbhs.

4) IR L 2EFEAL 223V & PACO D
BRI, VOLAIBEOERADONIDOART
H -

HEDOZ XY, PAO:=170mmHg 72 5, IE
H KR AR AT B anoxia O REE R & 4,
chemoreceptor %A B3 RKHMETL, V OB
¥ RTH, Pao.=650mmHg DHEAX O: BED
FE R X Y PREEEFRTEEDNLS. EA
L €O, ViR, V EFCEAT b
DTH 5.

12. @E#x (GulEREE)
BiEOEHOERICHE T 2HRIEFRITR
AZREZIFERAREET 2BOMK 2R

L U CEOYRILEAEES, LR, L4,

HEEMOEDRCIAREEES 202 YEL

= #

LB R U, FORE,

1) pH X BB RETEERRLLAT L
AV HEF T D

2) WEEEIL7-8 FOBEBHRRbE .

3) EEBRME7-SEREELLS.

4) WHER 89 BRREEFT. EEENO
(B & HoiE o B g s oW X % 5 0
EEZLNB.

B KEMTIR 8 ANRERNICRS. ZIAMmEH
OHEBEREMC L5 LD TED B E .

6) MBI BEIC L BEHHBTRY b 5.
8 AV L.

7) MEBERELFAETHS.

13. BREZ (RBARXEH

Na, ClIETIC K ORBIKEICETIHR
BRTBIT BES, TR REOHTRRETE
BAFUADOBECBCTLRBLRERELE
5 PEPCOCT, EREEEROKE Cl EBR
2 & B EMZEREE YOI Benjamin 2 @ Riverse
Jontophoresis ¥z X - THET L 7=.
REOCEWMEEMN TS & &3, KECHFETS
AR REPCBEHIESZ EBRADLNEL,
B RIEFLSECERL CLEBRIAEERT
Bz ERED LR, L LAESEEREER
BEEICH - TREREEZ 2HAICE, EiFd
B TLRECHEBESBZ 52 L2 WLPI
L7z, ZOBBITREFSRCT7HFILBWT
LD BT L kB, M Riverse Iontophoresis
EICDOWTOERETH.

14. BTER (BERBEXRE1EE)
Phenothiazine ZE Y DR BIBEELEEIERIC R
EITE

- OEER HEEREN A CRENSEROD B &
Zbhihd, 7=/FT7VVREHDI L, v~
ATm=2Sy, VRSV, TBAEIYDO3HE
Yook, BEZRCLI¥BE, 0.2% HHEER
WIS E256L, EEOBELILOE, KEB
BEMERICRIET#E %, in vitro THEL .
re—A7e<s Yy TR, EEFERP TR, %
DEENNRHEE, Qo kFELRET S,
BEXKERDEMHL, SBEBRERPTE, B
BEHAL TQo 2T 5. v=42 v T,
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EE, SEOMNIZNTS, Qo BT 2H:
2, BEVPKERBIZON, Qo ixZEL {4l
Eha. 7'm 220y T, EECE&, BE
PN BEFEATR Y Qos Z{EHET 325, BENRK
L722 LTS, SGEOHAE, HiT Qo 2l
HL, TOBRERARZEMBELKE . Ei
WEROHABZFWRD pH OBIE, 7r—17w
YV TREEOBARELIKREL, BEXAR
5% pH OB AE L, GEOBATAREVR
BEZCIAB(E . O =&Yy TlREE
DHBEE, BECHALTpH OELLKREL,
SHEOBAIRBE TIIE & 237 L, BEM
Keiade pH OB NERD, Tw g2y
TEEEOCSETIREICHFAL T pH OB D K
LD, SEOCHEIERE T, NBLRLT
LRI KREL, BEETEIDRNERZERD
» 57z,

15. HEERESF (RRRE 14H)

‘Ehriich JEIROERKIESE

AR A HE D FEBH i Growth activator D%
EEBLPCT B AMNELT, FHEAEOID vitro
DIEBREBREORBRITH T EERMAME LT
==Yy e EOBE L RAMEBCRG U,
BRI L & T DR ATIC X BESIC N E R I
BELT, =V RAMELSEEBZCRETHB N
b, RENEEZRDFMBEIZIHET S Z &03b
P olz. U VRS REESicERL T 3~
ABEIVEREBL Y, 7 BB
A EFELRL RS, 1 AR~ 7 A ERAS
ORBEP OB (MHAREL) k=—217
v BRI EERT 5 & 7 B USSR Ee
RZRdRbind{rs. L LER20~300E
BERT 5 L —BIRERORR - =AROHEM
FRAHE, 2, 3 BB, RBEHERIZEN
ORI 572 (1), Zhiz B omEs
=AYy eIBBEL 20D EEL B, RO
ZEAKRBEBOBET LA bR (2. 1) O
MR —MHEY, XSEIAMOEKRCcIELE
BENKEEL, (2 O EEEEELFEL
ERREMEZEAN AL S, dd R~ 7 A
CETTZE, THH=—1Y v e fBEr 4 LI
T ThB 200R> HHEMIEO 2k 58 Ukt
THEZEWTEEE R . B, B, BT, Rue
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BEEHICHEMT 5 2 21T X VBRSO 5w
EEIT B, LLEOBBROMEE MRS &2
Bl DR b&E2xh 5. .
CEmEEKICH U TER L, EU BRSO
FuviefiE (TA73y) ERT AR =2+
FY A= 00027/ml Mz BT LItk VIgHEE
ULAHET 3. $AREEHICF ~7 1+~ 5mg/
100mL % B & SRERE P OIS 10REA I 1
RHMLTBELTLREE AT, CO8F 27 4
vEHE 5 AMKENREBEERT 3 054
BEBIALNR. KICFRT 4 v O M
FREEEERA LN B LD E 2 b,

16. #EE8% - F|iL Br - mBBRis (BRERBXSE
24 7) ‘
DEEHEROFR
DIFGEBEMOHEL, HEN I FbhTy
BH, WEEOHOR Bﬁfo Vulgaris, Rana
Nigromwawlata 27" { —3 0 3, @?CFE 5N T3,
Z 2 CREIBIABYOER E LT 5 iy oit
BOAFLRTV—DLE—DEDA £V (Tritunus
Pyrrhagaster) O D% A THHERY BELER
CLEO#H LR b BHEMOIER B DT
i, BMEMDRROLEA 4 ¥ OB > TH%E
L7z,

) 12V OLERCLE UBHOETLE

BOMEOE) OB IL B 67.5mV KR 66.1mV,

overshoot iX 21.4mV KX 151mV, EEIEAIT
88.9mV KR! 81.2mV Th - 7z. ZhbOFERT
#2000 BIOFIHETH 5. X FEIHEIC rising phase
22.4msec 1N 18.5msec, falling phase 275.9msec
KU 160.9msec, plateau phase 210.9msec K%
467.4msec T 3. % L T rate of rise 5.5V /sec %
W 4.6V/sec, rateof fall {3 0.25V/sec, 0.33V /sec
LV SEE Z I '

FIEEA BT £ B L DEROK R Na i3
116.7meq/kg % 1'36.6meq /kg fresh tissue weight
Th5.

i) DECRETRESRERHEE L2, ik
EAL D Quo i 1.36 overshoot @ Quo i 2.65 % LT
TEERNBALOD Quoid 140 Th o 72 2 OIEZERE
PHRDEND Qu OE L IZRIR - T 55 HE)
BTL—HLRvEZbh T3, 2B14~16C
MBICEB SRRk, '
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iii) Ringersrd NaCl % %85 sucrose ¥ CE#
L T NaCl 2002, 1502, 100%, 75%, 502,
25%, 02 DYAWR, X NaCl % choline chloride ©
75%, 50%, 2525, 0% \ZE#, CaCly, KCl %
0f%1, 2, 5, 10, I5RU20MFICEfLs¥E, Ff2
Na;SOy #FB T Cl 2B# L7z, X LiICl XY
RbCl % NaCl RO KCl ik B# L TLEREEM
CRETHRICOVTHREL 2.

iv) DEOER» LA =V LEOHIEEBMRY
overshoot DZELIZ£43 L b plateau phase DL
LRTET, CheRA—BFCX > TRELT
WHEREZORRCERERERL .

11. RERBA (BRBKREE) .

BHEOEECICHERBBEERCRIET 2,
I RS MEOREICOWT

HEEBIC T BHE;MCBEIL Tix, TIBER
VCOMESEARLEEREERTFEELONS.

EREEOBERERL U CoOLBERRKAE
R, REYEC L VIACEEERZT 0%, B
PSS & KL oo®ET LT, #F, BEZE~
OEBEERELEO &L

4 E O RRIC Bug TREHEOEEL I
BEL, 22BFRHES~OBEL L HERE
Uz, :

EERAEL LT, LEEEERIC/AUR-Straub
EREEE A, BHIETESRRITIE Magnus
EEREAELEL THC . MAROEBENEFZRIC
¥ Warburg OHEZ AV THEL 7.

F ¥R T X Krebus O BEFLAZE Ringer i &, =
BORBHEICTABY — &, EBETVIEBY —
£, a~IBY ~ &, ~evEBY ~&, 7=V
Y~ g, SR VB1%E Bz,

EEHLRO L S RREE B,

1. 2@V - FaORESSRER(REL, 48
FHE AWML 285, BEPERRIE~OPET
ZP TR, XOBEROBER OBRMERICHL
TLRAEEEE 2P 5 T2,

2. a7~ FROEROCHEEROBE

MEEEWCREL 225, DB EDRER O
EYEBBEECH L CRESRIRS VR, &
BREELE LD BEAERL .
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