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Analysis of the Electron Transfer System by “Difference Spectrum” Method.

OB — ed M K MWeds B M

(Tyuma-Itiro « MaTsupa-Masahiro « Suino-Tadashi) *

. & % n =

ACPER AR & AT R T, AN E TS
ROEMEEH 5P EEORETHET 52 &
BZOROEBNEELEHT 2 Ll TE
ErZlThd. ZhTELETHRAALLT,
L 2 B FENEE N TEE L TH
VCHERTERERD, HRETIHBRMALE
FEICIRB L R TH 5 o ESHOE
Boteimic X a2 EMBgcE Y, EENM
ARBonEvE VI BGMNREARD - 2.

—7%, BREOBTHIEERVETEOLAH K
MR, BB ORCIEIEERER . > TE
FEHNICIE 2 BAE OB % BERICERT
ictonEEeTEEL L DR AR OS
EnsmEE L fe o 7. T B ORTYE Chance?
& Lundegardh® 0 & OXBHATH D, HTH]
OB ITEMEEE LV O RN&E T, Ho—In
CogtEERvTELAREEBL Y RICEA
TwaY. Lirl, ThboEESEHEOEE
CRZBEORE L GEORMEEL, HEcHE
ZBRBRD BAEND - . fift, Holtond &
WROSTABETLRBCHE T NIEREE T
EEOBMIKRILSZ L2 RE L. BB, &
cytochrome BODOEEEN L KBRBVLE
sarcosomes ¥ R icEY, Beckman DU B &
U'Hilger “Uvispek” Gt#&HE#HvT, &2
JIPNEBBIZLECRIIL, TOANZ PR
Chance D¥EE Tz b7z O EERNIZ—K
TB5ZLEARLEZ. ULaL, cytochrome &5
DEBHEODAAOBEHC DT HLHE 9 55
CEOh, ERBbLRRANZ P VOBRERER

* EREBVREBAREEEEHE

(FEFI34E 1 B 6 B

M EOBRENMEOHER DY, Bic, Z0F
HBTRBICETREEBRIGRREEDEA RS TV
BEBNDET Th - THHEROERROWE
LAV OhRCRERD 5.
FROEHEM D, XE T cytochrome &5
50 &R O LB WFF mitochondria & -2
VEER R4 & L, Holton 3k (H-#) Ol .
EERMNEERR 2B T 5 L3, AEBEORA
EFHRC X ) BN FERERS, WHETED
NEREEZEEL, SORBEFOFEICL - T
antimycin- A (AA) % ethylurethane (U) ©
ERAR BB L LRRC 2 THRET 5.

I.® & % &

1. EEHH

SELe LT, EEFF® 0.25M Bk s
& Hogeboom® @ ¥k T4 L 72 mitochondria
0 0.25 M BB IRE B O BE N - ~ BERE O KIR
Kr—BEEK L, P starved state i L7
L OERAVT. ;
£ L LT, mitochondria @72 L TR
M/10 = ~28 (pH 74) %, BERCHL Tk
109 ethylalcohol & fv:, 3 x¥RUEHE 3.0ml 4
D 0.03ml FERINL 7=. PRER E LTk, AAR
999 ethylalcohol ic 44y/ml DEEICRIK * B
wimo kB, BERERINT 254N, B
B (swelling) % T 3 7ZFBFIET 5729
fLOELE - BEERE < Mx 5Lk, K
EROBRERE E EEOR L LT

2. REEEBORE

Basl GB-50 BaXER Ay, HiEE
2R (10-15°C) TfT 5 7. AR T 0.0182E
OERIEOBLEMECT 50, BEAORE
ENREEOBBIEC R LIRS nHBE b L
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5. A CREHEABEMR OHRN ORRIRE
ORFEEBHEC L, BRBEREEOCEFORE
CRZIEBO CERT s ik, 5O

BEEEIFREE LT 0002 Ticlk® s

TERTER.

¥72, cytochrome #£Bk5T ORI IEH I
LR ThHirb, EENCEETE 2HZEEY
Borviciral y PHEHESNE S LTH
iz birvd, AueiBReic o v T BTEE
EHRIGEE Y 850-900V kR T2 itk 5
T, 410-630mp O EFE THIEET % 4mu DL
TREDZ LB TER. kB, HEEArLrIIL
BE100mm O 5 28O OREMRL .

3 =BRFR

A. Holton &9 : Relx xrvic Ah, EE

EINZTHI A2 L, v REREL
T+ BS L (aeration), FFEOMEE (1) ic
bo¥rtEHCARS (ZORE2 052 T 5).
RERUVEBRZAGL 2%, R/ Y751
ONBIZRE, Vv vld—2BE BRAEHRE
PEL B Bz +0.050) k&, AU v
THEERE VI TREE2 L2 (20L&

E
+o.10f
+0.08f
+0.06[
*0'04-,
002}
BRI P
-0z} 485 mp
Fig. 1. ‘

Extinction changes observed in an aerated suspension
of liver mitochondria in isotonic sucrose medium
in the presence of succinate.

Band-widths : 2.3my at 445my, 2.0mug at 465mp.
Suspension aerated by atirring at time 0 min.
Mitochondria equivalent to 250mg. wet weight of
original tissue/ml.

y PRARBORRMEE 2 2 3 & S ETHEME
EHAGEREE® B 5). Lk, 10-30 ¥ X<
S 2 BT 5. cytochrome ZOBILH
KT ThEBEER—EE2RT 25 (Fig. 1),
COEFPLEEICEY PLUEBROEYER VT
L%, FOHBCRT ZEBREE (AE) &7
5. ZOBEEERLEBERICOVTITLE, b
%32~ r-x v (difference spectrum) 585
hs. '
R, ARE0EE T dEuws 2 0.1 ﬁi&bi 75
5roicifiT s Bz R ERRELR

3P, ZOBRERABECKENRELLLE

ORAEZLTH 25 Th 5.

B. BEE: BEOBRN A~ FAERE L
FREz 79 2%, WBexLricdx+oBEL =38e
DAY, L CERRACEE (RUEER)
PNz 0z AN, BEFRHAOBTOET %
H- 2 CHRLLBCBRELZHGBT 5. &k,
AU v e REEE R H-B05a L A—ic
L. ‘

C. Cytochrome %545 =& : Chance™
WWHE - TTFROKEED ZIFEIC B 5 BIT—/
AERIE (4EY) 0EJE (h—4) »5 cyto-
chrome £#ROOREZHEML 2. AviEE
(mu) &BAEE (cm™, mM™") OFEFKRO &
Y ThH3.

a: dE605~630)=16, a;: 4E(445~465)=91.

c+tcy: 4E(550~540)=19.1

b: 4E(562~575)=22, fp: 4E(510~465)=11

5, FLE OB (E O 7z A FR 3L T X cytochrome
£ R OWRBUE % Keilin & Hartreel) OBg-E-
TRT. Hb, asa 11ETE cytochrome as
O o WEE, v ZERE cytochrome ¢

SOy R 2 ER L, %= flavoprotein X fp

TEbLTZ LT 5.

.= & & &

1. Holton (LK B3EARS ML
A, BRE ORRRIYZS /L - mitochondria &
VERRHEROBRAEIERE 2 N 2 vEai
R—EOEEEETTH, EREMAS & RHE
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T . Fig. 112 0 534 3 v Tmitchondria
BHRCa 7B EMc= 16Th - T, $40
O T ORI 2B B LD, 1
2HBCBUVREBECETS. REEOELE
4Bl @RIk > THEL, 45mp TIFIET
b B7% 465mp THETHS. fE-T, TOR
SEEE OB iz EE RN X0 BIKER IS 23 T
L, WRCEEL TORBEREES RS L
(z RN Thic¥EH T 3) cytochrome az 73
BRENDZ LcHESCLOLHERTE3. A
H, H- itk > Tkwbnsd 4Bl 3&5FET
EHR OB IIRAE & R HIRE IR BE (aerobic

Bey

.05
0.081

o.07F

. 1 It L

2 % 6 PR
Band-width (mp)
Fig. 2.
Influence of band-width on measured value of
4Ey45.
AEA

0.0.6
0

+0.101

+0.05F

A

o ' e T sy = 600 -»:'

=005

0.0} .
) Fig. 2. .
Difference spectrum (reduced minus aerobic steady
state) of a suspension of liver mitochondria reduced

by succinate (Holton's method).

Band-widths : 5.4mg at 395mg, 2.6mu at 450me, -

1.5my at 500me, 1.5me at 565me, 3.3me at 620me.
Mitochondria equivalent to 250mg. wet weight of
original tissue/ml.

steady state) &L DRHIEDOETHEH 5, B
MOBmHEDOHFRKRE VEETIE 4E RER,
BT OBRKEOF AR E WEETE 4B i3
Bichks. ZoFEE—FRHOVTIERE
BEHME @2 E=+0002 UT) 25T
AETLIRYBL LTS LR TE 5.

AEx

*0-10' r
+0.081
10.06F
+0.041

+002

-0.02

Y

420 430 440 4D 4«0,7«

Fig. 4.
Detailed difference spectrum of mitochondria around
420-455m . :
Solid circle : Holton's method. Open circle : Conven-
tional method. Solid line: reduced minus aerobic
steady state. Broken line: Antimycin A treated
‘minus aerobic steady state.
Other conditions as for Fig. 3.

“dEa

+0.02¢

+0.01F

-0.01F

540 550 560 70 %50 600 870 6204,7‘
Fig. 5.

Detailed difference spectrum of mitochondria around

540-570mu and 590-620mp.

Conditions as for Fig. 4.
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'B. BEED REEE OBE: By
BEHNIFICEES R, BRETEELLY 2
ThiZ2) yrMEEHBEL LR E R S &
v—3, cytochrome &0 ORBUEII& IR
LORFEHELTHEELTV3DT, thbiah
L TR T 57D TE57 02 » ik
BTz e NETERsNB. Fig.2 32V »
b i (band-width) & 4Eus OBEERL b

DOTHBH, zhr»rbBEL2RX 5k band-

width dmp SIF T 4EA OfEix 27 v v1h e
ERIRIC—EEE R L. - T, DRBROEE
BREXTZOFETOAY » +H T 5 /2.
C. mitochondria ®Z = ~<2 t v : mito-
AEx
+0./0I'

ot

+0.057

~ngan
PR

S
b

LN

(=1
‘é\.
S]]

-0.05]

Fig. 6.
Difference spectrum of a suspension of baker’s yeast
reduced by ethylalcohol.
Solid line : reduced minus aerobic steady state
(Holton's method), Broken line : Antimycin A
treated minus aerobic - Steadey state (conventional
method). -

JEx

+0.02[
Y5 e

+0.01]

or
~0.01F 430 mye 458 mu
- 72 B

Fig. 7.

Abnormal kinetics of 4E4 in mitochondria suspens-
ion. Conditions as for Fig. 3.

e BE—"#AX7 PA” B EDEFERROENICOWT

chondria iz >V T&BERICBT 5 4EL OfE %
7y b T35 Fig. 3. OEANZ FARES
N3, ThiFEUEXRRE v TChance? 138
7o HfR R OV sarcosomes 12 -2\ C Holton®
BPELELOLIL—FKTE. ZhdORPFD
BEREELEE-TOEOL > EHHESh S, .
(a) 40bmp DFEFi 4 cytochrome D IFE(LE
r HOBM (B0oHFE) kX5 b0, (b) 445mp
OGN HEIRO X HicEE LT as'y 12X 5
LD, (c) 480mu DR VHIT fp L EEAT
£ cytochrome ® v HOEEHFEIC L 5L O,
(d) 520, 550. 3 X OF 605mp D/NE W ILEFE A
(b+0)'8, ca, B a'"a ZESL LD TH 5.
B BRI D3R O R I O\« TR B
TBE, b'r & 'y BRx 430 & 420mp T
B & LTED bh (Fig. 4), 72 b"a 13560mu
fRcE e LTHb T 5 (Fig. 5).

D. BEROZE ARSIV Fffic L CER:

- DEANZ P VERD B L, 450mpe D EO

£ Tt mitochondria D4 & i3 RO i
BTN, Soret Hid 2 2w HHEL, 443mp iz
as''y A3, 423mp iz (b+c)'y BEAMWITOWN
LLUTED» o3 (Fig. 6)

E. Abnormal kinetics : 2B 704 O %
EoRMNE/EREOHETIE Fig. 1 0k
5 s BARMEORRIBE & 5%, mitochondriaTix
WOEEEBFIC S TEE R TR OB ER
L. REHIZ Fig. 7 w5722, (a)415mu
AR TRFESEIERIC dE E—EHEnL T b
WOL, BIURETIECEL & 5. (b) 425~
432mpu OEFE T FICHH O/~ S B O LD
BEDOELN DS, () 452~455mu DHEEE
TR—EENL 72 AEARBUERERD T 5.

b OEFEEMTMA LHESES/NE L,
BEEE PR THCOT, BENREZHESE
CHMBET 52 L REBETH B, BB To
mitochondria AR 2 WTED bhiz. O
abnormal kinetics X4 cytochrome R4 D&
TERARCRET L e Bbn 32, 5
ML BRI FReR T 5.
BEILKBERRY MV
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CEBRO H-ETREE1IEcxLr 2By, B
—FEHZ DV T E OBICIREE & BEALIRRE DR
BEOoZEFRETI0TH 505, wUVBHOM
EXRBOBALIC DWW TERT 5 NEN 2L,
T8> TERBENPECLECIEFEDS. L
2L, BHEAZACEEEOLILRLCDS
BOPMHEL TLE2ZBEERETHZOAhE
LIHENRRELTHONIEHELFEA LH—D
Z2ARZ P AEES (kinetics 1XE %k - TL 5
PEEMLT B LIRETHB) &0 ) RARN
3L, 120RETHRET ZEIC L 2EE
LTEK LT hE bl e v ) B s ik
5, ZrCRICBEERICL > CTRACEERDZE A
NP P VERBREL .
EEZRINL 2B 3 RHEK R R
R, BINU BB TRECH 326, FikE
MR UTHEFORRE 2 RET ISR EEL
AEA 38N 3ETH B, HL, Z0oHeEE
R X - T mitochondria i LSEY,
TR LD 4B L LTHEShDZ &R
FHEENBZOTRACZOE 2K L.
A. Bk (swelling) ORE: HE 25T
ZEBIUREICRE->TLEI LD, KROUT
B4k S 4 7= mitochondria (JF& R BIRAE) &
HE LD 4B 2EFERICOCTHEL 2. &
iz Fig. 8 @ RT X 5z, Bibic X - T 4Ek
X 500mp = TCREFEEOMDE R R xIT, *

RUFCREMIMST 5. 27, ELOWD

BRI ECERT 2EMERL . &0
REEEHZBEVERETRAEC» DEEROE A
N2 NVOFEELLTRAVZRVELTY,
BEERTBEEAZ PV AVREFETI L 202
BILTHZLERTES.

B. Mitochondria @2 2~ 27 V@ @HE

T#8 7z mitochondria ®3% 2~ 2 t+ 1 (Fig.9) C .

W, EBRIBGE OB H-8IC X 5 i (Fig. 3)
=BTV R, £EEICET 5 4Bl Off
BHEERCL2XVACES, ZoERREEE
MiziiEEERTHS. B, BLOBER
Woric@BOoh 3. Hic, BAOKEITRER
LIICHRT B 0T 4B OEEOBERMI

491

12N

-0.05+

~0.u0p

-0I5T1

-0.20¢

02 4;0 00 550
. Fig. 8.
Effect of swelling on the absorption spectrum . of
mitochondria. Open circle: Iml. HoO was added to
2ml. isotonic mitochondria suspension. Solid circle :
1ml. 3M ethylurethane was added to 2ml. isotonic:
mitochondria suspension. 4EZ was measured against
the control which' was received 1ml. 0.25M sucrose
instead of the above reagents. Mitochondria equivalent
to 500mg. wet weight of original tissue/ml.

600 e

4Ex

+005}

ot

—005 -
-0.10F
i

R 450 500 550 600 e
Fig. 9.

Difference spectrum of liver mitochondria reduced by
succinate (conventional method).

Band-widths : 4.5mu at 420mg, 2.3mg at 450ma, 1.4mp
at 500m# 1.5mg at 550m#, 3.2mu at 620my.  Solid
line: reduced minus aerobic steady state. Broken
line : antimycin A treated minus aerobic steady state,
Mitochondria equivalent to 250mg. wet weight of
original tissue/ml.

X720 R, BRBRBUHE OB R 0% OHEER
REREERINEORBREICERLL —ET
bole. BUOKEY —SERL T, HRABIR
OIETEREGDLYE T H-HBORE L T 3
&, Fig. 4, 5 0Xoicny, HiElopss
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DiEv 430mp DT 2B ERE—B L 28R
»ELRD. ’
C. AntimycinA it X 5EA~Z7 PV IR
iz, cytochrome b & ¢ & O ZEEACE
T2 AA® 2V TEANY MVILRIETHE
ERETL 7. AA (L3pg) HINC X » T mito-
chondria OW LI EICHEINT 528, 445mu ©
as"y, 550mp @ c’a, RO 605mp Daa I
L2 a4 L, 430, 530 RO 562mpu iz F &b
01,8, R e BnZERCH DN TL 5 (Fig. 9).
b’ O &R EOSEE Chance” 23F UEEAIC
SV TEBRERE AL —FH LT3 (Fig. 4, 5).
ERCoVTHREMKIC, AA 2HwT b’ O
WO ZBFESE5Z 28 TE S (Fig. 6).
AL, EXERD A~z + AZ{Lidmitochondriaic

4Ex
~-002F
3N
~0.04f 4+40.03
- 0,06 11002
008 . 4 +0.01

e w0 4w 520 50 S50 T80y
Fig. 10.

‘Effect of ethylurethane on the difference spectrum of

mitochondria reduced by succinate.

4ER : Ethylurethane (1M) treated minus aerobic steady

state. Other conditions as for Fig. 9.

Table 1.

Concentrations of the components of the electron
transfer system in rat liver mitochondria.

Values obtained by averaging the determinations on
5 rats. :

A : concentrations (mMx1073) in the mitochondria
suspension equivalent to 330mg. wet weight of original
tissue/nl. B:Concentrations relative to cytochrome a.

component a a3 c+ct b fp
Holton’s method

A 1.35 1.39 1.10 0.33 2.74

B 1.0 1.0 08 024 20

Conventional method

A . 1.97 1.70 1.85 1.00 5.61

B 1.0 09 09 05 29
Chance's data

B 1.0 1.2 11 042 22

DT AARIMBEES ICHDbh 58, ERO
5613 AA OMFEBE RS 72 D B0
B EREL h v Ben A2 FUEEDL
s, )

D. Ethylurethane o g4 : Keilin &
Hartree RBOEiEAZ a~7BRTEILLED
DUz ®mBRKT % &, cytochrome as
L CREBLEN B R, dROO BRI
EEZZ L RERDTEHETHREL, UoERR
b ROOEEBRIEEET 2B cdsL L. &
B, a~7BROY v TBBAEERCBIT B
U o S cytochrome b & O} Slater factor
B LK THEREL LFEERIO ani-.
ZRT, 227 MV RETUOKE &S
U753, Ulc X 2R v-0 T (Fig. 8),
SR VICHFAEEU O2RML Tk - 2.
WHEEHEEEZ 2 RT 024 BEO U-EE T3
EARY P VIZFRAEFELT DT, 05M L
LOBETRREMMBTDbIE ® 5. Fig. 10
X 1M DEECOVTORET b'r & bl
DAVEEL TERCRD bh, UoERas
AA IRV ERBBEENB, a LENT
H B 550mp icEe LTEEL, UokA
NAAE CELBEERERLOTREAEAVI &
MFE-> T 5.

3. Cytochrome ZRFDDTFE
RO FHERoRENEER KT 5120

i, B bR ZRAE OfE S bmitochondriat®

Z B 0 % cytochrome Eﬁ%@i%ﬁ%:%lﬂ L7z.
5FOEIA I D TR - {E O FifE 2 Table 1
WRLER, Z0X5REBERE v TR
Beer OBREIBEILL 2\ 0T, BEOHERE
(A) BEECIIEHERLOTHRY. TITER
S ORERE # BT % 7= » 2, cytochrome a
DEEEX L L Lt E0MEXEEZ Chance ©
g L FICEE L 2. Al BEETHE 4E
OE» LERTOEBEXHET 2583 Bk
DESBFMRBEL AT T bRV, E&
RV 2o0BREERELTVWADT
CTREIEL - 7.
WHETEONEELRT 5 8, —BIcBEE
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B B3FPRECEELELN, HBCbRD
L fp TOVTZOERPFERTHS. L,
 FEREE T oV TR O HEEIC X T b Chance
DELRE—FKL, £HREELZBL TOME
PELDEE, CUARHFR—FKELETZL LY.

V. % =

Fig. 1-6 o ®# 1z Chance” X UtHolton® ©
bDL X {—HL, H- &2 cytochrome £ 5L
7 DEE O{E\VFF mitochondria SEHEIC D
TLHRMBTEZZE2RLTOS. 2,
Holton © 4 U 7= band-width % 5~10mu T
b T, Mk 4EX OfEix band-width O
LD T B LRBRAT VBN, BEORH WV
B TR ARSI T band-width %
dmp DI Fic#lz, 4EA % band-width 1o 48ES
RCTHZENTEE. fE-T, HREEORE
HEEEREEOGEOFRERTVE EE L
bha.

abnormal kinetics Iz 2V Cix Holton® 235
e U=, Bib, 48308 sarcosomes &
Keilin-Hartree ©:0fifE4 2 2 v T, 430~
434mu OFFET —0.02 e &5 4EA O 1A
B 2R 2. = 0 BB cytochrome ¢
@ isosbestic point (433mu) TIXZEAT IR &
n25, as RODOZh (435mp) TIFELITTH
£T B2 &, RO Fig. 11 R %2 X 5 iz
HEHETETICLY 4Bl 0ERLrE£2 3
bORb RS, BELEEZLDLOR a3 BRD
ThHdZ b, BT as'r ©, HBoOHE
IE vy OBTRESKLDTHB L2 5.
TE - T, 430~434mp [5]© abnormal kinetics
b ROOBITAR as RO D X VB TH
TI2-0BbNPBRTH % & HATES
(Fig. 11 ® % cytochrome B ORI = ~ 7
A1k Stotz et al.l), Theorell!®, X U'Bernstein
& Wainio!® 2 X 3). 3O x i 5558 HEHE
iZ/h&E v, Holton 0D EREURZREEZRL
7z.

FAkkic 415 » 455mp (2381 % abnormal

kineticsiZ R0 & 5 iR s h 5. Bib, 415mp

Fig. 11. )

Absorption spectrum of cytochiomes as, ¢, and b
around 400-450mg.
The unit of ‘the ordinate is taken arbitrarily and
the arrows indicate the position of isosbestic point.
Broken line : oxidized state, Solid line : reduced state.
At the wave length regions denoted by+, 4EA
(reduced minus oxidized)is positive and it is negative '
at the regions denoted by-. .
TED 4Bi Bz 5r B0H Cc BAOLTH
555 T DEEICBIT 5 BRI 'y
DBIT, BOFDIT b'r OBRI LB LD
Eh, CROOBILED OEHICETT 5 &%
ZABTEREH>THPEATES L, MU5muTIRIE
O dEA EAEE 2 5 D% as RO OB Th 3 v~
5T OBILHPEATL THEML 2 4EL 28, #ic
Bl by ROy OBTEO 7= D ICBRERDT
%EFEXLBND. ZOX )i abnormal kinetics
BRERDGOBPA N7 T VEEET B ik
> THBTE S, FeHREL-ERNBRTIE
BRUGBTLENOFH SO bMHES & v H 5
RO R ERN R BEFERRCBCTLRD B
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_ Summary

The electron transfer system vin. rat liver mitochondria and baker’s yeast was
jnvestigated by the two spectrophotometric methods ‘described below. The results obtained
are as follows.

1. The method presented by Holton can be safely applied to the above samples
containing less cytochromes than heart sarcosomes.

2. Another technique for studying cytochromes in turbid suspensions by the
_ conventional procedures is described. The technique is suitable for inhibitor studies.

3. Difference spectrum (reduced minus aerobic steady-state) of liver mitocondria'
have been determined in the presence of succinate as reducing substrate. The spectra-
and relative concentrations of cytochromes obtained by the two methods are closely
similar. o :

4. The abnormal kinetics of extinction changes at 415, 425-32, and 452-5mg in
mitochondria su\spension have been described. It is suggeeted that this abnormality is
-attributed to the successive, but not simultaneous, reduction of each cytochrome components.

5. Difference spectrum of liver mitochondria in the presence of antimycin A and
ethylurethane was. investigated by the conventional method. It is confirmed that high-

concentration (above 0.5M) of ethylurethane inhibit the reoxidation of reduced cytochrome- b.
' 6. The results presented are compared and contrasted with similar observations '
. obtained by other workers. -
(Department of Phystology, Nara Medical College)
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The Inhibitory Mechanism of Ethylurethane and Other Inhibitors
Toward Succinic Oxidase System of Rat Liver Mitochondria.
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Inhibition of succinic oxidase system by oxalacetate. 1/V vs 1/(S] at

various oxalacetate concentratlons Acceptor : 2,6-dichlorophenol-
indophenol. - '
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Fig. 4.

Inhibition of succinic oxidase system by oxalacetate. 1/V vs (I] at

various succinate concentrations. .. .Acceptor : 2,6-dichlorophenol-
indophenol.
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Inhibition of succinic oxidase system by p-chloromercuribenzoate. 1/V
"vs 1/(S} at various p-chloromercuribenzoate concentrations. Acceptor :
' 2,6-dichlorophenol-indophenol.
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Inhibition of succinic oxidase system by oxalacetate.

1/[A) at various oxalacetate concentrations in the presence of a
constant amount of succinate. Acceptor: cytochrome c.
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L#. Cyt.cicovTo1fi% Fig. 18 AL
R, MOREKICTLTLESR
FHENEEER 2R 2.

3. p-chloromercuribenzoate :
#1v T, PCMBIz 2\ THREZHE
T BEEEHETL 2. Fig. 19
i DCPL % il v =58 O R % 1T
1225, OAA :Ffkic %4k DCPI
XL T PCMB 13584k B0

CBEERRL, 0o 2BE
ROFZELLARTH - 2. BR,
PCMBi ZH B O 2A O 12 5
USERSPABEE 2 R T st e 3.

4. Ethylurethane: U k502

FrAfcMhoZE#KEBCTE

e
1 1
v—(v—il—(

l\mm
— N -

Cyt. ¢

DCPI

. FECY

0 1 x/0*
)

2.86-10°°M
286710 M

controt

€
(M=
o=

Acceptor : 2,6-dichlorophenol-

Fig. 19.

20t

ol X 4

Inhibition of succinic oxidase system by p-chloromercuribenzoate.
1/V vs 1/[A) at various PCMB concentrations in the presence

of a constant amount of succinate.

indophenol.
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B 2, 3 EAC X BHERRICOWT

B 7o SRRSO T R R B L 2
(Fig. 15, 16, 17).- '

V. & =

BLic k<7 & 9, FECY, DCPI BTt Cyt
L OEREKERACTBOAEFI TR
7 SOS iz 2w T® Kn fHiT 84%x107%~1.2X%
107*M o#EHRiz 5 (Table 1). = #i% Singer
et all® 2EH SD fE#iz 2T phenazine
methosulfate# 754k e U THB=E (5.2x10
M) R} Slater & Bonner!®) 3O iEA 1z v
T FECY #%%ke L TE-E (4.8x107M)
WA TR 2HRE . ZO0ERR, Fi2%HT
BB RS SD 3k Z i E VEEAR T B

Bl T, FEBTE SOS (SD+ETFHEE
R) Th o THEHL2H 2 E DR L SD & i
BENSLECZ LICEHB L0 EEREN B,
—7F, ZEMKICOWTO Ka i (Table 2) &
Green et all®» OfEBEEZERICD v T (D}ﬁ%
(FECY : 7.8x10°* M, Cyt. c: 28x1075 M,
DCPI : 25x10°°M) & W5 x—3%T 5.

OAA 122\ T ORI B RS & Fl v
TERE - 2%k & L7 Potter & Pardee® D%
e X< —FU, EECH L THAR R
ErRL. BEHEOEBR- K off 1.3x107°H4
LAKZEDME 15X10°%H &k —FHL T 5.

PCMB 0FHZ/#EHi SD ® essential group
THBHSHELFEATEZ LicksLEbN,
Z ORRERIFFHM FETL CLHEL ) T
B3 EHEESRTE 3. 485 5 T, PCMBOFE
SR MR & Ex b B 2, Fig. 5,
6 B U190 gl & L HE, ZEKOTH K
U CReBFHEFEEERTC 3L 2 Th
5. 2%, Kt 3 725=REEHET T 8.0x107"M
EEBE NP HAHENEECTH B I T a
YFUTOEEPEeR oM ERERT 5.

ML © SOS o=\ ¥ 25D 5 b, R
Kearney'® 45 L 7. b O TH 52, Z oM
WML & SOEERICL > TEESh, &AER
i3 (ML)/[S) He25.0.02 BIF T b g Bric
bR, ZOHEPAEENNT S & ML 3EE K

USBaadEHiiiE 2R U (Fig. 13), R 2Kl
31X107°M 1z Kearney!® 0ig#L SD &4z >
WTxiz 25+107°M ¢ —FT 3. %7, Km/
Ki &% &82787%0, Zhix Thom? 2355
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FWiz » 5.

UD SOS ¥ 2 BERR 2 45 L 72 ik
EREHRE ST, Ogura®ix Asper-
gillus oryzae 75 OEEFMETIKSERE KT
BUDEREENT L, BHNTRD 22U
FEERHBRBERARBEOCEE OFHic iz L T
RN TH S L BRNT 3. RERICB T
X, BREMEICZ T 3 UOHERSC >V TR
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CHEFREHOWREETRETES. L,
HEICHT 5 UOHERK - 3BORE
OB Tz oV THL & FEft O PRI REE 2
LB EEPHEECRL . —F, BRiciREL:
L5k UR SD L EERB LRV &HFERE &
hNTesh»s, URERCHL TEOHTLH
P REEER RT3 —EFET S EEbh
5. TOZ LM HBEShARETHHH
B AEBRTHC ARG SD 2 EE
FISLBRCLOTH- T, ZOBIZNLT
FHREBCTHEZ Kn ER RO Singer &0
ENEVH2/RECERLATT S, AL,
S &R E ORICE x DBTEREBNMET
5 EVHEHEE, BFireUR*0oNMEETERSE
WAERT % & v 5 2 & BARER ORI EER
BRTsb0Bbh . D THL2IL
XS, UoEA#in: SD i3l T, &
hiC BT 2 BTFEHSR ' © cytochrome b-
Slater factor T& 325, Uz h b OER
OV THAENREEER 2 RT 22 3R <
HRTHBHELEBbAB. —F, EfEOBETH
DRFEGHEERE IMBEEZ VR WEY )0
B E 506, MBCEERE LS WTUR
BHEERT THA IBPEGcHESh 5.
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BLCOBERLIORBETETALOLEEL
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Summary ‘
The mechanism of inhibition of ethylurethane (U), oxalacetate (OAA), P-chloromercuric ;
benzoate (PCMB), and malonate (ML) toward succinic oxidase system of rat liver /

mitechondria was investigated by using several electron acceptors, and the results were
analysed according to the theory of Friedenwald & Maengwyn-Davies. The results obtained :
are as follows. »

1. Michaelis constant and the dissociation constant of acceptor and enzyme were
estimated by the double reciprocal method. The values for ferricyanide, 2,6-dichlorophenol-
indophenol, and cytochrome ¢ as the acceptor are summarized in Table 1 and 2.

2. OAA showed a competitive inhibition with respect to the substrate and a non-
competitive one for the acceptors.

3. On the other hand, the mode of inhibition of PCMB was non-competitive with
respect to both the substrate and acceptors.

4. ML activated the system when the concentration ratio of ML/succmate was less
than 2/100, but it inhibited the system competitively with respect to the substrate if the
concentration ratio was larger than the value.

5. U showed a complete non-competitive inhibition with respect to the acceptors,
while the mode of inhibition of U toward the substrate was the intermediate between
competmve and non-competitive inhibition. Values of « obtained for different acceptors
are as follows: FECY 6-8, DCPI 5-7, Cyt. ¢ 2-3.

These results were discussed by comparing with those of previous authors.
(Department of Physiology, Nara Medical College)
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The Effects on Yeast and its Fragment of Ultrasonic Vibratibn.
“Part. | . The Destructive Degree of Ultrasonic Vibration upon Yeast and its Microscopy.

X oL — B

il

I. #

Virchow (1858) OFMIARSEEEEFLO RS &R L
AR G RO R E M e LT
5.

ST A DRSS ek O TR 72 I AV
Submicro O R OBIE R R, £ < ORNIFOBE
ot B3 AR R AT O ThAE & ML T ©  Subunit
iR BRI 78 - 72 119, Oparin®, Bungen-
berg, Lepeschiuskaja o HEREE O b
ARz OEEEPEHCREL TV 5. LORIE
16 13194942 A TR D B B 3 5 T O TE
U CEBEANEEIRE L 2. TOEFE
FoMAO BT R, BETEMEC X 5 WERH
DEED b IFN L T EEERTEROEARIIHR
T &ML T ® Submicro 10-30mp KOE
Biiak % 5% % Unit-system 23k, FEiCH
e L o BT R 7 2 RO IRE, &

B, My EMRERESE L T 5 Liponucleo-

protein-System T - T, ZhsfEx O Ion &
Bxic & D AR T2REEDEARCRD, BIUK
Er i 2EAREKEORERT L - T
R 5 EEESFOLTEAEERL, DTHEES
BLRTIRER & f Y, BRI AL TERT B,
BE T T ERaL ot & 3 e © Colloid ©
Dimension iz 1R 3B EKIEZELTHLDOTH
3. UL CHOEBDTEEERLEDTTKE OFE
ABETICONT, HEKP L REICBEKE
Loz ke b, 2hiswkeEic Coacervate .U
THRIEMERHE L, EARERORS LBEMS &
FHRTZLOLEETIOTHDH, 9D
* KRR IR B RE (EIAEERE)
(RARN344E 1 A 140 %4

(Ooke-Reiichiro) *

B WD FORS TREOKEC & -
TE B> 5, EEROEHIC XY % OETHROKR
S REPE R Y, THo&ske g
E, A (19560 » oS EHEEIC X 5 KIBE
Fragment O37Egeic B3 % BB LR,
HELl, EHEY ZEL S OfEE (J980mu) THb
N3, fEkpEEFERETHLA TS
FheLPRLTES. Yokl 51 80mpy
K OB EIHIER AR L ORE & ORRR 2

 HINERE TORESOLOBMET SREN &

b T dE, EEEAMEEPORASIL
ChBDTHB. SO LR bk S TH
fEPICHJASL F 0K & & © Submicro ©ARKE
R 5B2WELL 0T, HEOBEBITERS
HAMEBR L T T IENRELLEMLES
B TL 5. AAHEREEE C ik Schnitt-versuch
PASlkEIA I BEAERE & b - R NEROF TS
EZ L RBSOETH L, K, KL, &
S5 OR TR HEME O BER & v
5 X 0 A0 EEEARMEERPEEL T
ZOFRMOMEL TIMDOLDER > TIPS
D . B
bhbhid Zh&EoHRZHEA, KBEUT
O &K S ABOTER B AR EVI X

)RR AR AERDP LN LD bEER

HIHRIA% OB (Saccharomyces cerevisiae) ic
HOTZEBHL TARZLEZA, ZhiZRVT
b, BEHOHMIER U THE S h 2o
Fragment 75, TCOBERRREOEBEHEE &
5z L OMIENHREZOT, UTEZEY TZ
PWMEELETHLOTHD. e THEIR, H#
1, HEZREROIHIC bRUE .

LB HERIIC VS &, G. Veltman (1951)»
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o A TEEARIC RIE TSRO RN B, W.
W. Lepeschkin, D. E. Goldman® o #iif#iE
R TERERO BB TORTE, £IF,
eI, EEZEO HHEAN BN EFRRC N T
OWE, FThNEE (1951200 TEEH I O 2208
sEEEMIC T 200, R Fhbk, R,
LGS OERIEREFSE L L TELAE
B eyl O AR TR ARBE R, HoBEER
AT HEAP BT &, BRI,
7k (Cavitation) £ o PAZBI /R 23 BRI
BE L TORERRL RS L SRS N D
Tt b LWHEORE L s b EBROE, ®
Wk —SEFE RIS L C£E U 72 Fragment @ order
BET IR S & O, BERECAAT
HERTFOEMEE LATHL0THEH I L
LIS N LI THS. WD EROMICHEEUL
fEFR O & B BRAGHET 298 7 LR O it
Pric B TS B R IC B TRER B s
OThHB. TOFEHIELTROZ EDDT LR
%. HIBE, Hel, EHEERY 25 b okw
4 B B 75 T O J8ER T O SRt e
PR L VO EIRTH 5. ZHIEROESXSH
C TR OB R & HERER & & TS
LB - B LBMLEBLNZHI D S.
Elb [BIRVE % 3% I T310mpuE © OFragment
T L, ORRER & odEle n e
1% Oe-bond ORI QR AL ARRRRE O 1
Rickx R = & L b, BFUREMT O
¥ o Liponucleoprotein-System 75 &
ThE = O KFURO IR DEREOE A ERL,
Fragment @ZE7E71% BT % 7z w1 B ki
REEHE & B 2 & FEEEA/MGROEP b H
BRI LN BMTH D, S BRI A B4R
S AR 1 b 7 Y (N Fragment 7> 6
LIEL TRAT B/ MGRP DELBD D
Th 5. ElbEis smifkc LEROFET S
o & DAIEE OEE AN & B L 7o 5EER D HEISN
ENABWCH L. Ehrbhrdrze0lio

SRR TR IR AR O ThE 3 D EE A

W7 LT U THRBR T b 5. HLOHEK
<, 4| o&iEEA/MRERIC BT PR o —]

Fig. 1. Apparatus for ultrasonic generation.
LUT, W, MR (k) FecERRS
S BT X A RBHOBIEL R OE
F-FEEIRREE O B AR I B3 2 B2
WIS % 1T » TBE I OB LI 2+ T2
FEE, WEINER OB 7B T & 2
B, EROBEI LROERE b - THR
Y5 & B%RE (Saccharomyces cerevisiae) iC &
D, HACIRERGAE O B o TR IR A BRI
CVEFE L, HOMugiEicE s & TORE
(192575 & BR AL & JEBDH & & LT 2 BT
= P IEERHIED B i AR O A RN e B
ET SR 2 LOREEREE UOoDBIKRAS
PR e BT RUMEETI T L R BT
5. BLIEMGO (T ~0) BEFBC XD
EERF AR OSER R U,  DUTERGEE o
El b ke o bk OBE/EBER O B 2 B L U
2bDTHDB. ) '

AT B HENC PR IVREAE R R A &
THEOUERNERTLHS.

I. %2 & /B &

A BEEERESE

R P FE AR o PR Cle AR,
(450ke, 1,500V, 0.1A) (560kc, 1,500V, 0.24)
B0 (560ke, 1,800V, 0.25A) o 3% v
- (Fig. 1). SEHIER TRAWEET - 2%
% 3em OEEES 03mm OFEREEN 7 A
BUSHRE IO LY, BHIHFEERY b HIRT 5
BT oM L BECEEL TRRL . B
Wk b MR IR REE Y, HO
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IRIRIF I B 100 E 120 48 o k105 B58 o
FIRIRDO b 0, RV, H5DEE0DE O HKE
S5OSO RMBIROS 0D 285 L L. &
BRI BT RO BWER 2 ZE L T,
B THI0S ST O BB HIIRR A B 2 &ic L
7z,

B. #EEH

BEPIFIREEL & U T i3 Bk Dry-yeast
(Saccharomyces Cerevisiae) 2§z % 10cc Dy
BRI INE 5% 7 F — i e
WLDLbOrH. FiRtEdEREREO b
DL, BFEFEER (16°C) Wi [Hig# (37°C)
Fic 2 EBBBEL R ET- 200 2%
TN RBE E R 21T - 2. T L T2 EmHE
FRWEIE 10cc % BHEZEEK 20cc i RBIER L
b OERRRM & Uz, BT IRE 1 Eof
HHIFLREI O 20cc MRS ICRD 721 O &,
HoO bec ZMBHEHE WD O E O 2BHTHE
WTET 5 7.

C. BEHrE ‘

1) JCEABHMEEETA T A BB Tt
BARZ L » TERL I T -7, e
X600~x%x1,500 T 5. LyhEoMmEHC 133
U T Sudan I #pkz .

2) BTSSR EATR A T BRI E
FEWROA ~Y Fyr 2y, HEyrr
AR~ VERCREET, 2 vamEg
THEERBRIEE: % 1T, Cr. Shadowing % 1
LiebDThHB. 20 X5,000~ X 25,000

Fig. 2.
Microphoto. x 1,200. Yeast after 5-min. vibration
with ultrasonics (450-ke, 1,500-V, 0.1-A.).

Tbh A0,
M= 8 & &

A) BERBRRBEONALEMSEGICHRNT
1) 8&# : (450-ke, 1500-V, 0.1-A)8EiE

R H ) BB EERS QTSN
& ecc DB

a) MR 5 43 T B O TR R <« R
EMBE 5. BENE, HiclaTFaEmias o
Ascosporen DFFERRBPEE 72D, £kE L
TIEWBICIL L TEBE 2 L, homogen 7
RELZBPBEEShDEZAL0%. B
N OB 2 EREE O AR & K&, FENHE
WML, MIaLmsPEc i L T /2
B, AR EREC B IRRO R &
&Y —RICBET s EMATD bh 5 (Fig. 2).

b) MHRI05 TSR AREL 2D,
B O 2 ERE ST & 2 5. MLtk
VTR ABEHRL CBS. IR ER
FIEHBICH L THABRL Ty 25Th 5.

C) MER2043 T i3 —EHIAI B 23T
BB, BIREIC R TRIABEORZE L 72 5 @
ML, I R R TERT L 72 b 0 228
5. EPTEDBBEREIED b Gl ik
PRIPRCU 2L L 7 RRIBERTZE O AL L T RS 5 1
LR LN ORI AR L, Ho
£ <3 Sporen t#Ez bh 5.

d) ER304 CREHOEAL 725 02
FHmy, R —0Gr 2T 5
A, MM OBEXRMNE, v Emrmim
ERALN D, TNZEE BT L W
U, @&fké U TEREFE R -EERL 2T
5 b ORI T 5 EEATY 6Tk
B0, ZIBBEL LIEEMIEREEZ bR 5.
HHEREEEE R RIBNC L U TR IS RS & 7 B S,
AR AT BEBEHE L ORB . B
YU BRI ZNE 0.3~0.75 T 5 HIER
kT, ROKRFO b O &3 e hH 2L
THEE L TAH B & OHERMER © IS R I E D)
EfT-TE ORBLRS.

€) TEHRA0Z) T VA IA A RS 13 PR R
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OEIMCHFL THEEE RS
LD BN ER, RBEEO
FEEEROLOBBEL TR
%.

f) MRRS0D TSR
NEICHHEL TED 2 & 0T
Ehb. )

g) MER607T TIxHE OB
I A ifl A TH 5.
AT BT o B R oD Y
Bi2b 0 BTHRT S

Fig. 3.

Microphoto. x 1,200. Yeast after 60-min. vibration with ultrasonics

(Fig. 3).

h) BRI 120 43 TR
DR BEREFELL TR S 2%,
BBPWEBEROL O L EI T
fET 5. FELvb 0w Fig. 4. B
OpL, 4 AL #0—
B L o (Fig. 4).

2. EBEFIK : (450-%e, 1500-V,
0.1-A) BEiR

2 #: 18 EBEEkEE
B OEEK TR oe DBE

a) TR 5 3 TR
faOBETFY b s

b) MER1043 T i B
PRI © D RUR 55D 5 B 28, TREE
Nl THEPTH 5.

c) MEPR2077 T i AM IO i v A i M
LTHABEORETH Y, WAL ibaEo
HAEFHCHIR SR . ,

d) EHR304) T i3 AN v B e B
LCESD, nREREEIMENZERD L
nb.

€) MEHRA07) T VAN 1 B i B
L CEs. UBFMIEORRORH—:0 B
L, MMBHESSERD bR S.

f) MEIR605) Cixima R T 2 7 b 3
BT, BEREEOMEE R VDL TES.
Fhh ST OMMIANRER A BE OBMEE Y Z
T OofEEEE L, By aEREL T
ZUL TRBO R L Membran & U T

(450-kc, 1,500~V, 0.1-A.).

Fig. 4.
Microphoto. x 600. Yeast after 120-min. vibration with ultrasonics
(450-ke, 1,500-V, 0.1-A.).

TT 560, e E—HIHzEL TECMEL -
b OSE, Fxs B TEROBIHBA D T T
ULT/EDRIEE 5. Bl —Rc /N Bic
v, Sporen OFBHUELEFC X B 2 IRIHEEE DR
frEhs.

g) VER604; TrRETARI I — AR gD
DM E B, Ascosporen [ HUCIRIC 7
v, Cytoplasma A>3 %. DHUEAMLEKI
KA & 720 F OB b O R EEEFR g
BREORA 2L 2 L0 L FHEh D (BEGR
ZHR). :

h) TR 120 57 TR O RN TE AT
W& h 5 . U mE e niReA &
i, HOKREOLORBLEMELTES.
I O—F R EA AL, DEERERLE
EBRFIIEOZE X o iR Es L TR
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5. HEBEEEER TR SHEA RTH- T, 25k
CTRBEICER TR & ET 5.
3) EEH:(450-ke, 1,500-V, 0.1-A) BE

2 B 1885 %Y F—ERRERGOR
KR oo DBE

a) MBRE5 5 TR OBEEICENED
T L W b h b,

b)ﬁﬁwﬁfi%ﬁmwwm LV B
xR Ascosporen A o Feskic, Cyto-
m%m1iﬂm®ﬁm%kmﬁbL% b
na , ;

c) MEHR2043 T AN B I v Tk
HE D FWRZMAEEFED b his e, filfaizio
BAEZTEHCILL THICEE &Y,  Asco-
sporeni3 FERREHTEE 23 U, fAatke U CH
& RO, TR, i M BENIE o fiE
ﬁ@&ﬁ%ﬁ%@bf@é@b%%%h%.

d) MRR25S—MEYR 120 . WRIRARR
D AR O NZE, TERED ZE 23 & FiFT 2
FEERERVCEETDH 5. NI (IR HRES
BB L T AT 228, 1R 120 e ES b
MIFEEE & Ro b ORMENCEFT 5 OBRED
bR,

4) #BEH :(560-ke, 1500-V, 0.2-A) BEIR

=B 18 BRI RER B OTEKEN
# Sec OBHE |
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Fig. 5.
Microphoto. x 600. Yeast after 40-min. vibration
with ultrasonics (560-kc, 1,500-V, 0.2-A).
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SHL, BOERICESLTES.
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a) WEMR 5 43 CEEIC A E b ME R E
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e) TEIR405T Tik, FICHEEE M A,
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Fig. 6.
Microphoto. % 600. Yeast after 30~min. vibration
with ultrasonics (560-kc, 1,800-V, 0.25-A.).

Fig. 7.
Microphoto. x 1,200. Yeast after 40-min. vibration
with ultrasonics (560-kc, 1,500-V. 0.2-A.).

Fig. 8. ) :
Microphoto. x 1,200. Yeast after 20-min, vibration
with ultrasonics (560-kc, 1,800-V, 0.25-A.).

f) 1RHRE455Y, 5043, 6043, X% 120
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O X iR
8) #EEk(560-%e, 1.800-V, 0.25-A) BiR
= H: 1AM %7 P EREEREOR
kTS 20ce OBE
- a) BRSO TR MlgEA R o N
HL, WEERRFcH LT 5.
b) IHELOD THIC R R TR D

Table 1.
The effect upon yeast of ultrasonic vibration.
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p— 4,
i—-—-—-———-—) O';%'ahed yvoyn Crystat

Fig. 9.
Electron microphoto. % 5,000, Yast after 60-min.
vibration with ultrasonics.

Fig. 10.
Electron microphoto. » 5,000. Yeast after 120-
min. vibration with ultrasonics,
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Summary

In consequence of the optical or electronic microscopy of the effects on Yeast of
ultrasonic vibration, the following discoveries were gained :

" 1) As regards the destructive degree upon Yeast of ultrasonics vibration under the
condition that oxidation is not controlled it seems that in case of frequency 450 k. c. it
has a little stronger effect upon the living unit than in case of 560 k. c., and that in case
of in-put electric pressure 1800 v. the same is true, as compared with 1500 v. Also, it is
that the Yeast suspended and cultured in liquid for a given time is more subject to
destruction than the one so done in the same for less time.

2) The outcome of the microscopy of the fragment of the Yeast vibrated by means
of ultrasonics as mentioned above is as follows: ‘ '

a) The optical microscopy resulted in that observation of the following elements,
in compliance with the strength of ultrasonic operation, which furnishes itself as the
material whereby one can see how Yeast is influenced by ultrasonics “in case of the
incontrolled oxidation”. The elements obserbed are : Yellow Granules (Sporen and Vakuole),
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Oil Drops, Crossed Crystals, Octahedron Crystals, Turbid Cells, Hyper-metamophic Cells,
Cell-wall Fragments, etc.

b) Obserbed by the electron microscope are Cell-wall Fragments, Rete Fragments,
Oil Drops, etc. as well as swarms of 0.54-long Granuies, 0.2u~long ones (fragments -of
Sporen) and 0.1p-long ones (obserbed existing in Cytoplasma).

From the above facts obtained, it is to be concluded that the existence of Elementary
unit of liﬁing system in the structure of Yeastas suggested by the theory of Elementary
unit of living system is supposable enough. This result of research, however, is not sufficient
to make it clear whether or not it has vital power as living unit born under the condition
of incontrolled oxidation. It is also uncertain whether the sebaceous substance obserbed

- was caused by destruction of Elementary unit of living system. But it is without doubt
that the above-mentioned discovery will serve in making researches into whether the
fragment of Yeast is functional. '

(Departmeni of Physiology, Faculty of Medicine, Kyoto Univ.)
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The Effects on Yeast and its Fragment of Ultrasonic Vibration.
Part. . The Destructive Degree of Ultrasonic Vibration on Yeast under
Oxidation Controlling and the Characteristics of its Fragment.
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Fig. 1.
Microphoto. x 1,200. Yeast after 30-min. vibration
with ultrasonics under oxidation controlling (adding
0.124 Cystein).
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. Fig. 2.
Microphoto. % 1,200. Yeast after 30~min. vibration
with ultrasonics under oxidation controlling (adding
72 Gelatin).

Fig. 3.
Microphoto. % 1,200 Yeast after 30-min. vibration
with ultrasonics under oxidation controlling (adding
2 drops. Ethylether).

Fig. 4.
Microphoto. x 1,200. Yeast after 20—min. vibration
with ultrasonics under oxidation controlling (adding
1025 Methyl alcohol).
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Fig. 5. .
Electron microphoto. x 5,000. Yeast after 20-min.
vibration with ultrasonics under oxidation controlling
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Summary

The underwritten facts were obtained as a result of having made microscopy of the
degree of the destruction of Yeast caused almost purely by the mechanical operation.
This microscopy was made as premiss on which to pursue the research to clarify if the
cell, particularly, the destructive bactrium destructed by ultrasonic vibration still had
vitality, on the basis of the viewpoint of the theory of Elementary unit of living system
by Dr. Sasakawa : ‘

1) With reference to the destructive degree of ultrasonic vibration upon Yeast, with
various kinds of oxidation-controlling chemicals given, the degree of destruction of the
cells of Yeast by ultrasonic vibration is very high in case that 7-% Gelatin is added, but -
very low in case Methyl alcohol added. )

2) As aresult of the microscopy of a Fragment of the Yeast vibrated by ultrasonics
under oxidation controlling.

a) Yellow Granules which seemed to have been born of Sporen and Vakuole were
obserbed, and these were found to be about 0.5u-long Granules by the electronic microscopy.

‘
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b) Oil Drops which were considered to be Neutral Fat, Isolated Fatty Acid and
Lipoid could be discovered. By the electronic microscopy, most of these are obserbed as
bubbles, in consequence of the heating of the electron-ray.

c) Many Crossed Crystals, considered to be crystals having Nuclear Protein as
the rudiments, were found. A ,

d) By the electronic microscopy, approximately 0.2u-long Granules thought to
compose the substance of Sporen, less than 0.14 Granules which were considered to exist
in and be an ingredient of Cytoplasma, corresponding to Mikrosome, and, besides, many
Cell-wall fragments were obserbed.

e) In process of the ultrasonic vibration, the fact that Granules existing scattered
gradually gathered from the layer of water to that of oil was found, which reminded me
of the soundness of Dr. Sasakawa’s theory of Elementary unit of living system which
stressed on the indispensability of Oil as ingredient of the living unit.

Generally speaking, the results described above considerably resemble those obtained
of a Fragment of the Yeast destructed by ultrasonic vibration, but it is uncertain whether
there is a difference between both of them as to its function, and another way of research
must be resorted to so as to make the matter clear. :

(Department of Physiology, Faculty of Medicine, Kyoto Univ.)
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The Effects on Yeast and its Fragment of Ultrasonic Vibration.
Part. [I. The Culture and filtered Culture of the Yeast
vibrated by means of Ultrasonics and its Microscopy.
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Fig. 1. 20-hour culture of vibrated yeast.

Fig. 2. 40-hour culture of vibrated yeast.
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Table 1.
The effect upon the yeast of ultrasonics vibration.

Ultrasonics Vibration Time  (min)
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Fig. 3.
Microphoto. % 1,200, 40-hour culture of 10-min.
vibrated yeast.

DRI RETHE 6 1) 527
FAROMIE LTRSS h s HTh B, &
# A0BRRAE IR Hlic v T BB & Cerevisiae
Form (§i5¥) & Pastorianische Ferm (#1/%
) kOO Rz IRIES (HER) Tk
100:15, EERE1043C1F 100: 28, 1E4E2043C 13
100: 31, 1R2HE3053T1I 100:39 & 72 5. FEEP
IEIRIFE O B v, BRI IER L 2 a0

WPEAHIL - T3 5. 23R & U 72 JEnEsRm
JaX b OHEREMIZICIE L T—fRicE
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Fig. 5.
Microphoto. » - 1,200, 40ahour culture of 50-min,
v1brated yeast.

Table 2. )
Comparison of the cells which grew in consequence
of the culture of ultrasonics-vibrated yeast.

Ultrasonic Vibration Time (min)

Forms of cultivated Cells o 10" 200 30!
Cerevisiae Form 100 100 100 100
Pastorianische Form 15 28 31 39

Fig. 4. .
Microphoto. x 1,200, 40-hour culture of 30—min.
vibrated yeast,

Fig. 6. -
40-hour culture of filtrated (right) and, nonfiltrated
veast vibrated by means of ultrasonics.
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528 | Kif— HEEHHOBREAL R EOERT i RETERE (B 1F)

MBS A TEY Ascosporen, Kérnchen, C) BEHBEESOEBEERBNE
Vakuole, Zellkern €20 7R3 {7 $5kHT Rt 1) 40R:fHERIERIC I T RS & Fig. 6

FhA PRELS NS0 ¥ TG LTE 3 (Fig. 2). FlRoan, B aRmm otk

Fig. 10.

Fig. 7.
1-week culture of filtrated (right) and nonfiltrated Microphoto. x 1,200, 40-hour culture of 40-min.
(left) yeast vibrated by means of ultrasonics. vibrated yeast (filtrated). '

Fig. 8. Fig. 11.
Microphoto. x 1,200, 40-hour culture of 20-min. Microphoto. x 1,200, 1-week culture of 20-min.
vibrated yeast (nonfiltrated). . vibrated yeast (filtrated). .

Fig. 9. . Fig. 12. :
: Microphoto. x 1,200, 40-hour culture of 20-min. Microphoto. x 1,200, l-week {culture of 40-min,
; vibrated yeast (filtrated). vibrated yeast (filtrated). :
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FEERBICIL L TRoRER T 1/20 DIFTH
5.

2) 1BRESERE I 2w TR & Fig. 7
BUZR D fn < B PR IRIFAR O INIC AL D Fedk =
m o=~ Fdde U AIRER T, KRR 5 I8RO
FEFRAUC I U TIEIR2053 B0 T3 d9 1/5 o Fesk
FERADOCHL, BRODHCIHED 3%
OFERLRLTES.

HERAAERII 24T » ZERC RV TH ko
BREm <FAETH 5.
D) BB#HEEC KA A0 —OBEMEN%
R
1 AmEsE
a) EHFIPIEIR205 © b O 13#& TSporen

DHDEFETH S (Fig. 8: Jfilay, Fig. 9: 8
B

b) BEEIERIODO L © b FiFIERE
Sporen O A TH 5 (Fig. 10)

2) 1:BmHEE

a) B HIRHR2053 © 4, @ 11 Pastoriani-
sche Form (M) OHEFHMAZFH T, B
Janzick < (Fig. 11).

b) #BEHUEHRA0T D & © TiF Pastori-
anische Form & JBJHRIE & 2306 = RN Y 28
- TE% (Fig. 12).

3) BRALHHINE 2 PR O IR BRI X
DFEL A3 w =~ CHEBSENHRE Y
17 5 i RA0R R BR300 L O T,

a) MR UEIR20G TR IE O b or
Cerevisiae Form & Pastorianische Form &
DT L THE L CE B (Fig. 13), 18381
DL DOEFEAL EFET Sporen O A DEEERRT
(Fig. 14). ,

b) FBEFHIBEIRA0Z O b O HIARFEL &2
Sporen D ADEEFETH v, iz > Pasto-
rianische Form 28/ L TR % .

E) BB RBREREOEFEMRENRE

— Rz K/INFE < @ Electron density © & v %
SR O DHUEP TR E N B, 22 HOKRE S
PODEET B L, 05u Rt ORI, 0.20H

Fig. 13.
Microphoto. » 1,200, 40-hour culture of 20-min.
vibrated yeast (under ‘oxidation controlling :
nonfiltrated).

Fig. 14.
Microphoto. x 1,200, 40-hour culture of 20-min.
vibrated yeast (under oxidation controlling :
filtrated).

Fig. 15.
Electron microphoto. x 10,000, filtrate of 20-min.
vibrated yeast. o

C BROPREERL  0.1-0.02p KON,
CHT oS, ZORMEERCHESEIN B
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O EHE OBV I R, RIRARKL0, /b
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BRI AR T b 5. ORI R D
Electron density 288 ¢, ZEFMCBET S
EzhE 02-01p KOFROES L VRS
nRNTEBZLBR@ED LS. L 01p REFD
TR A T QAT R THREIC A 2 0
b s (Fig. 15). Z&ERAR O, KIPEHLI
Sporen DL D THY, THUTF O b O
Sporen ® B HEFEDHELL 72 b @ 72 B TN Cytos
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V. #& - Bl

BEIECBRAAIE 2 U 72 S IR IR R o 5%
B EoREa v = — OEBSENBEED
iE R RS B3R Tk Sporen JHE i EAIAR D

EHE R, BREEE CRZENERERE
R EAREBRAECHEMET 2 L e Y. X
TR IR 3 A OV B R O BT S U
RREE Y Y LT, 80mpu KO DS
EHEEAERESR D 5. BE W oBEREZIML
e e hoEEREREEIC e 5. Hic 80mp
ROEER O BERREORT 2 EET 5 ERO
1o, BEABEORBE UTHY 2BEFHEO
PRI OB T CAES . ZFEP S KB
BE R T - RERCRCT, #logERE
A/ MERER D #%0 Diponucleo protein system 73
80mp KD Fragment »» 5 HE D & ORI
S RBEROBLHEELEBTHLO0TH S,
ChE-HORR THREANEEBH TL
80mpy KEBEFESHBARE S OREBECIINE
BRH BT LEMERL, EEERMEROEY
BAEO—WERLELDLETS.

BET 510 ) EETROIRE LUK % B -
e BERENA BB BRI T ROBEEER L, e TN
BRELOMERDCHELRT 5.
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Summary

According to the results of the culture of the Yeast vibrated by ultrasonics under
strict oxidation controlling and those of the microscopy of a colony born thereof, Sporen
or a swarm of Granules were obserbed in it, when cultured for a short given time, and
then it was made clear, at a later time, that they augmented into the cells of Yeast
including variable cells. Also, the outcome of the filtered culture of the Yeast and the
electronic microscopy of its Fragment made it known that 80-mu-long Granules scattered
barely power to revive. Provided the oxidation to be caused by ultrasonics is not controlled,
the result of this culture turns out negative. Therefore, in order to make the success in
the culturing of 80-mpu-long scattered Granules possible, the oxidation which would be
caused by the ultrasonics to be used as means of destructing the bacterium by vibration
must strictly be controlled. This complies with what the author discovered in an experiment
made with Bacillus coli communis, that is, Liponucleo protein system which was the core
of Dr. Sasakawa’s theory of Elementary unit of living system was restored from a 80-
mu-long Fragment to the form of a solid as it had been.

Through a series of these experiments, it was confirmed that electronic protoplasm
measured 80-mu-long in making the electronic microscopy of Yeast still had vital power.
It is hoped that these researches have biologically proved an aspect of the theory of
Elementary unit of living system.

(Department of Physiology, Faculty of Medicine, Kyoto Univ.)
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Tolerance to Typhoid-Paratyphoid Vaccine iﬁ Relation to Adrenal Cortex
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RENMDEIEIC X Y EEMEYCE LB VE
kA, MENERAMEERCEST 382N
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% ORANHFEEMEORER LB R,
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RN 13K E 2.5kg BB O v X v iz,
KEMBERET 7 A, RIF7 ARGV I T
(TERMEVFRFE : lecc HEEF 7 AH10(E,
2557 A AH 258, 25 F7 ABH 255)
Rz REERICRY &SI ow T
BEBROE 1 MR~ 5. B KEEMA

* TEREEZNE 2 EEYEE (FHEREE)

(FBAN34% 1 B13H 24D

— (Nakazawa-Riyuichi) *

RETEEBRN6cmAN T0SEIc iz Uiz, m
BEED BT BRESIKERE (Vernal SHER)
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ERTORVOTETINET-72. Bbhi
BRRERLCRTIS Th 2. FFHHEROTF 7
Table 1.
Effect of Doses upon Fever Response

(Initial Rectal Temperature 38.7~39.3°C)
(Mean of 7 Individuals)

Typhoid—paratyphoid vaccine Reise in rectal temp.

cclkg °C S.D.
0.0001 ‘ 0.35 =+ 0.06
0.001 0.89 =+ 0.79
0.01 1.01 =+ 0.69
0.1 . 1.16 = 0.30
0.2 1.27 &+ 0.30

A7 7 F VLRI 0.2~05cc/kg Th 55,
I ERC F 0 1/1,000 0D E LB S
5. REGHGECHML CERBE T, KRER
B —RRECHET b 00MML, T ZiFE
FHRFEDEFALEERERL O AEEBREL
T, UTOERicEEL L T0lcc/kg#ixz B

5B L. WEIRAE AR SR ~305

LT B LIRA ERBEIE R LR 52D T,
UT20FiB AT A2ELE LR, #7272
F U REE REROEBROBRE 251X 1
DL FHEREL RTEICRC TRFHEBE O
BVEBEL S 2. U X ORGFREBIRIISMH:
X2k OBEIEADOTHREEOH AL
Y LT 39.0~393CoEHOLDOEESRZ & &
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% oo Fa e . IS Beeson O 5 FEWIHE
ERELIEC-OTH L. ANOBAEIT LD .
TR BET 7 A v 7 F B BRS R —RRER
. o OHEERIESADd 5T, = I HEH
3 3 0 C ST SR v TEIE A TR s 5
Initial rectal temperature féijﬁf (ﬁ:‘f 2 ?7&%& . 1’1'5} ,m, - N kj“’\({j' 2
giggl;érf;\;zr Reaction in Relation of Initial Rectal MRS Hov T, BIEE S 2 %%’S} 2 1%
(Typhoid-Paratyphoid Vaccine ; 0.1cc/kg, 1. v.) CHERT2H8BE 27 (E2) FERIARECR
' i ) OfEERZEN A b BT T OFEEE X

Oy

response
v

Fever

Li-" DS P CRBND. BT R
B. EEEGICEIBREEYYEICHRIT B R & U TRREMIEOEREFER G Y #£4 F &
Bt Wz A% (K3 B).

EHT BB RME Y F e F 7 Aav s+ Table 2. Weight of Adrenal Glands
(0.1cc/kg) & HFMRNIL L, FBHROZE (Body Weight : 2~2.5kg)
AEEFRT IR 2R TImE RERE s . (Control : 14, tolerant 7 individuals)

ﬁvﬁﬁkWVTiB%mn®%M?5#w Control rabbits M. E. 244 + 255mg
Tolerant rabbits M.E. ¢ 589 o4 82.2mg
Day|Tem Normat Adrenalectomized
'4°/ﬂTHﬁ XﬂTﬁﬁ
39
41t
o /ﬂTﬁﬁ
dy/ﬂTWﬁ
41t
39l /m—h‘?ﬁ—'
41
20{40} ;
39 AT m
A4t
25
o o | AT
3 A B
‘ » Fig. 3.
Fig. 2 . . Adrenal gland of normal Adrenal gland of tolerant
Effect of Repeated Administration rabbit. x 70 rabbit. x 70

(Typhoid-Paratyphoid vaccine :
0.1cc/kg every day) ~
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. Table 3. Effect of Daily Administration of Typhoid—Paratyphoid
Vaccine upon Serum Protein Pattern (g/dl ; S. D.) (Mean of 6 Individuals)

A a-G B—G -G Total protein
. Before 3.940.15 9011 0.840.08 0.70.07 6.440.35
Normal rabbits { 20th day  3.6+0.21 X010 0.8%0.14 1.3%0.17 6.440.32
, . Before 3.940.25 +0.17 0.940.1 0.740.05 6.4-0.37
Ad’enalgff‘t’m‘zed { 20th day  3.640.05 30,02 0.840. 15 0.940.05 6.3--0.34
rabbits 30th day  3.6+0.12 +0.11 0.840.08 0.8+4-0.07 6.3+0.10
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F7 AV 7 F v EEREEEICRT 5 MEE
HOBROWEE, EELOCEBMGY ¥ Fic
DOTHINT 2R3 OML ThH 3. EEYH
LDV TRF 727 2 F v EHBES20HA,
BIG BEE I i O RS & N 7 BRI A T
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Fig. 4. Effect of Adrenalectomy upon Typhoid-

Paratyphoid Vaccine Tolerance

(Vaccine : 0.1 cc/kg, every day)

Uy ROmER

India ik infusion

011l
Vaccine 0.1 €¢/kg

¢HH+HH¢HH+ Vv [

~
T

Fever response

7-Globulin
>

0.5}

5 0 - n'i 20 35 30
Fig. 5. Effect oyf RES-Block

upon Typhoid-Paratyphoid Vaccine Tolerance
ERERSNEZOTHS. WEOMLEE
EE Y FEEEER TRV C, WREERS
BERHFICRCTLEPTADNZD T
3. bM4@3F72v 7 EHESREZLY
HRPEOWET 5BBRINE S = S v ORE
LRI, HRIEIR RS HEEE 0L 51
m&éé%mmﬁfnfuvéw9b,ﬁ%®
EEHREIEROTD 5.

STHHER L -7 7 ) vORERE
FHOBHEEET IS, HbiEr-v7 I vic
MAEFELRBD D0 Tr BT <L, WS
REICIEE Y X EimEd
i, @WELOcCTRFEBICTAAL EFEBO v
BEAo =, T OB Beeson H35F5L T
BE2BETHY, FELXAKOREEB-0T
» 3.



536 iR——F 7 AV 7 7 Vit L BB RE & OBk

Beeson iX M4 & A BLR ORERETLIE
CXBb OBz, MHERICHRAEARRD
R RS, WEBEORASERS NS EE

FELZOTHD. k- TEHEDL Beeson 72

BN FEFEEST L. HEENE AW
ThY, MHEO»RERS R &T
Bec/kg A 21391, BHICERENHAS
h 3% Beeson LAMTH S, FxHILE
BURMGE R LR b & 282 A -
To. BC@ANERIEEY B2 5 LD HER
RV T, BUEH bec/kg EAERA DI, b
Bz ol REOERE AL, O
¥r-7 w7y v OB & A5 PRI EARE
O —BEFBIERER I -2 0 7Y v b EM—
BECETERT. BEOEBMEARICE LA
r-ZrFYVvoBiERALhEy. bz i
ReThr-2" 27 Y v OBRFEBEORMGE
wzBIE T 5. LILEX D Beeson O 5 Fizlid
FAPNBCRIREE I & B B OB T — B
DLDTHY, WIEIC L B MENEREEOE
Tiek3b0TiERL, &L AEEXLEHRE
Bo—BREORERECLEELLND. T
AV 7 FvEREEHRIELTEEOHEEREAR S
RBIRE LT-7"=w 7Y v ORD OBHEO—-F %
BB,
'D. - Cortisone DIEE{EH
EEOIMEE T T AV 7 F v RETHHE
BRRIBOREL IR E LTfTbh, HiHS
SBRMBr-7 v TV Ve ELRIBELDIEE
L0 TC, ZICREANVEVETFT AV
FURBHOBEREABRBA X VAT oHL
Lz, BFElb B0, BERERVvEY
OFFEEGERCBL TERESABRD TELED
ThY, ThEBET 2 CDROERNOKE
ERWTIEAL T OMEEL AT, MO TREOD,
ULand 2,3 Hichl 2BENLETH 5HEFD
2 %. %2 T Cortisone #5% 1 A & EAHE
LO2BED Lz OBEERFL 2.
" Cortisone 1 #5450 57 27 7 F FEEH
BT s B A X600 THS. K
5o Cortisone B # 577 2 v 2 Fv#&5 5 KH

-

HicE2 0 THY, T KE O Ibmg/kg
DB X - TE I DL HBE O BBES
Bk, »h3RERER Y X O—RREC
B, BILEEE » B, ARKER, FR%ZE

Vaccine 0.1 €¢/kg

al }

Controt

S
=3

w
]
T

S
—0

8M9/kg

w
o
T

Rectal temperature,
H
o

/T
s
o

°C
arf 15M3/kg
401
39t
0 | 2 3 4
Hours

Fig. 6. Effect of Cortisone Pretreatment
(5 Hours Previously)

vaccine 0.1 ¢%kg

) tiﬁ/tiihtzb

39 Control
°C
aof }
© 39r
> 4 th doy
k] * ‘
2
e C
-l :;4/<:>*¢Q:
° .
S
& 39
[ 7th day
°C
sof |
ol m
) X ) 14 th day
0 ! 2 3 4

Hours

Fig. 7. Effect of Repeated Cortisone Administration
(Cortisone : 2 mg/kg, every day)



FR—F7 AV 7 5 Vit e BIBEE & OBIF . 5%

Table 4. Effect of Daily Administration of Cortisone upon Serum Protein Pattern

(Cortisone : 2mg/kg, every day)

" {g/dl S. D))

(Mean of 4 Individuals)
A a—G B-G -G Total Protein
Before 3.5 £ 0.05 0.9 & 0.05 0.8 £ 0.07 0.7 & 0.07 6.3 £ 0.27
7th day 3.4 =+ 0.10 0.8 &4 0.16 0.6 £ 0.08 0.8 + 0.05 6.3 £+ 0.32
14th day 3.7 &= 0.07 0.7 & 0.05 0.6 =+ 0.05 1.0 = 0.08 6.1 & 01.0
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Summary

The tolerance in febrile reéponse to pyrogen was found to be observed only in the
presence of adrenal cortex. There was a close correlation between the state of tolerance
and the increase in serum gamma globulin. Detailed english report will be found in Jap.

J. Phygiol.

(2nd. Department of Physiology, Chiba University School of Medicine)
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Creatinuria in Relation to Menstrual Cycle.
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Table. 1. Creatine Metabolism in Menopause

Creatinine Creatine Uriné Climacte-

Case Age output utpu A
- 8 mg/%.ay Icl)lgt/pdaty ‘x’:gl/udI:S rium ages

1 51 810 30 450 51
2 57 606 246 1970 52
3 58 796 143 2160 53
4 59 800 0 2600 .49
5 60 720 260 1800 53
6 . 66 641 - 0 1200 52
7 67 710 160 1600 53
8 80 602 310 1100 50
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Summary

The creatinuria in adult female which increases during luteal phase was found to be
due to progesterone secretlon Detailed english report will be found in Jap. J. Physiol..
(2nd Dapartnwnt of Physiology, Chiba University School of Medicine)
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On the Mechanism of Progesterone Creatinuria
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Fig. 1. Effect of Progesterone on Creatine Output
(Female rabbit)



~

546 .« M —Progesterone 7 L' 7 F ¥ RizOWT

Progesterone -

ng
/a/uy 120 ’-
100+ Creatinine
—_— 0L Toutput
80+
60}

40
201

‘ CC,
,ﬂ’ay 300

. Urine
L S R e

1001

Creatine
“output

*C a0 — "~ Recta/
femp.

39F

] 3 5 7 9 "
Doys

Fig. 2, A. Effect of Progesterone on Creatine Output
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Fig. 2, B. Effect of Progesterone on Creatine Output
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Fig. 3, A. Effect of Progesterone on Adult Male
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Summary

Progesterone was found to induce pronounced creatinuria in rabb1t Androgen exerted
an inhibitory effect upon it. Detailed english report will be found in Jap. J. Physiol..
(2 nd Department of Physiology, Chiba University School of Medicine)
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The daily fluctuations of the feed intake and urinary
excretion of rabbits seen before and after the
electroshock.
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Table 1. Effects of electroshock.
Food Urine
Increased cases 3 Increased cases

Decreased cases

Increased cases
Decreased cases 1

SwW =N

Decreased cases 13

Table 2. The normal control.
Food Urine

Increased cases 13
Decreased cases 5

Increased cases 10
Decreased cases 11

Increased cases 18

Decreased cases 21
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Summary

1. 17-KS decreases in the urine of rabbits immediately after the application of E. S.

It increases to a higher level than the normal after a few days, and gradually returns to

the normal value.

2. Urinary excretion decreases immediately after E. S. The decrease of 17-KS is
considered to be proportional to the urinary excretion.
3. Most cases with decreasd urinary excretion were accompaniod with decreased

uptake of food.

4. It may be assumed that the change in urinary excretion of 17-KS caused by the
application of E. S. is due not only to the direct effect on the hypophsio-adrenocortical
system, but also to the indirect effect followed after the decreased urinary excretion as

well as the reduced food intake.

(Department of Physiology, Nippor, Medical School)
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The Effect of Electrical Stimulation of the Amygdaloid Nuclei
on the EEG of Hypothalamus in Rabbits.
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(Yuasa-Ryoichi « Inoue-Kyoichiro « Ozaki-Shigetoshi « MaTsui-Minoru) *
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Fig. 1.

shows a measurement for an insertion into the
amygdaloid nuclei. Under each abbreviation of the
amygdaloid nuclei is indicated the perpendicular
depth from the surface of cranium.

Phot. 1.
Shows a frontal section through the ventromedial

hypothalamic nucleus of rabbit brain stained with -
carbol-thionin. Arrows show tips of electrodes.

D : medial amygdaloid nucleus.

B : cortical amygdaloid nucleus.

E : central amygdaloid nucleus.

T : small-celled medial part of the basal amygdaloid
nucleus.

T : large—celled lateral part of the basal amygdaloid
nucleus.

M : lateral amygdaloid nucleus.
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Fig. 2.
In case the small-celled medial part of the basal nucleus of left amygdaloid nuclei was stimulated (1'msec,
100 c¢/sec, 2 V), the activation response and the seizure discharge were limited to the ventromedial
hypothalamic nucleus (according to a bipolar recording), Eyes opened, pupils dilated and respiratory

movements accelerated, but chewing or licking movements did not occur.
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Fig. 3.
In case the supracommissural component of the stria terminalis was shmulated (1 msec, 100 ¢/sec, 2 V),
the activation response and the seizure discharge were obtained from the ventromedial hypothalamic nucleus
(according to a monopolar recording). Eyes opened, pupils dilated and respiratory movements accelerated,
but chewing or licking movements did not occur,
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Fig. 4.
Both sides of the cortex were activated by stimulation {1 msec, 100c/sec, 2.5V) of the lateral amygdaloid
nucleus, but ventromedial and lateral hypothalamic nuclei were not activated during about 2 seconds from
the beginning of stimulation (according to a ‘monopolar recording). Chewing movements were produced by
stimulation, but pupils were not changed,
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Shows a case tha;t the activation response was limited to the lateral hypothalamic nucleus by stimulation
(1 msec, 100c/sec, 5V) of the large—celled lateral part of the basal amygdaloid nucleus (according to a .
bipolar recording). Chewing movements were produced by stimulation, but pupils were not changed.
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Summary

The effects on the electrical activities of the ventromedial and lateral hypothalamic
nuclei induced by the electrical stimulation of the ampygdaloid nuclei were studied in
unanesthesized rabbits.

1) In case the small-celled medial part of the basal amygdaloid nucleus was stimulated',
the activation response consisting of a low voltage, fast, asynchronous activity was limited
to the ventromedial hypothalamic nucleus, and the seizure discharges could be obtained
from this nucleus. But the electrical activity of the lateral hypothalamic nucleus was
unaffected.

2) In case the supracommissural component of the stria terminalis was stimulated,
the results were similar to those of stimulation of the small-celled medial part of the
basal amygdaloid nucleus. A

3) In case the lateral amygdaloid nucleus was stimulated, both the electrical activities
of the ventromedial and lateral hypothalamic nuclei were unaffected or activated after
about 2 seconds from the beginning of stimulation.

4) In case the large-celled lateral part of the basal amygdaloid nucleus was stimulated,
the results were similar to those of stimulation of the lateral amygdaloid nucleus, or the
activation response was limited to the lateral hypothdlamic nucleus, and the ventromedial
hypothalamic nucleus was not affected during about 3 seconds from the beginning of
stimulation. .
(Depariment of Anatomy, Osika University‘School of Medicine)
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Studies on Excretory Mechanism of Inorganic Ions from Salivary Gland.
Report |. Effects of Inorganic Salts Infusion on Ionic Excretion from Salivary Gland.
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Table 5. Regression Lines of Ionic Excretion Rate (Y) from Parotid Gland.

related with Rate of Salivary Flow (X)
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Summary

By injecting NaCl and KCI solutions intravenously, changes in compositions of saliva
from parotid as well as submaxillary glands of dog were investigated. It was verified that
salivary Na*, K* and Cl~ concentrations were increased in proportion to increases of
these jons in serum, when NaCl as well as KCI solution were injected, HCO~ concen-

tration and also pH of saliva were also increased slightly in these cases.
Injection of NaHCO; in the blood provokes similar increase of Na* and HCO- in
saliva. These facts suggest that changes of serum electrolytes concentration may directly

. influence upon salivary composition.

(st Department of Physiology, Kuoto Prefectural University of Medicine)
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Changes of Acid-Base Balance of Serum and Urine before
and a.fter DCA Administration.
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Effect of DCA Administration on Salivary Excretion.(Pilocarpine

Saliva from Submaxillary Gland).
+——- Control Exp. o------

o Exp. of DCA Administration.
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Effect of DCA Administration on Salivary Excretion. (Pilocarpine
Saliva from Parotid Gland). ) '
«——+ Control Exp.

o Exp. of DCA Administration.
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Effect of Salt Depletion on Salivary Excretion. (Pilocarpine
Saliva from Submaxillary Gland). )
«——+ Control Exp. o----- o Exp. of Salt Depletion.
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Summary -

1) After administration of DCA to dogs for a week, Na* concentration increases .
while K* concentration decreases in parotid as well as in submaxillary saliva. These -
changes in Na* and K* excretion in saliva mainly owe changes in serum conentraticon.

It cannot be verified that DCA may provoke a decrease of Na* exocretion from salivary
gland and thus may effect a decrease of Na*/K* ratio.

2) Salt depleted dog excretes saliva (both parotid and submaxillary) of which Na*
and K* concentrations are decreass and Na*/K* ratio is reduced, while its pH and total

CO, content increase.
These changes may be explained partly by decreases of Na* and K* concentration
in serum. An extremely low concentration of Na* in saliva suggests another cause which

influences to gland to reduce Na* concentration.
(Ist Department of Physiology, Kyoto Prefectural University of Medicine)
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LT AEEREDCERTEE AR T A ENTELR
WZEERLUE.

3. BRIz & - THNEEBNIABMITIZ—FED
R TH B Z &®%z%ﬁbt&,~®§ﬁﬁ
WFF&T%%#&F@T»%#&@?% aN~
BEOHHEHED & {2/ N A S EREINE &
179 & Auerbach MiERE X = DINFERH ORFE T
i, Ledi->T4HETRPMEEBEHFRET
BBHECIEXRENTHS. L LEBSHIC
BN R E L OISR FET 5 2 w5 A
RdbY, TNTIOMBAEBCHEET ZEN
VSR RIN TS

4. SEFREEMECMOMEE L/ MEEE
ERETCEDEOMBEICERTS. .

1. FERE - #E & (AABERLEDE)
pace-maker potential {CHENT

MIENER CIREELM LT 5L, Purkinje
MRMEX L pace-maker D Z hiZ—TEIHFE DO H B L
MHEFT. ALBENCEES depolarisation DI
hyperpolarization DI T EAT 5P 5l
depolalisation3d ¥, Z OTE STk OBEYELLH
ED. : '

Z ORERBARY, LRI EEHEEE S Ty
BRI T, il ZEROm & AEERHc
B L AN 2B & Bl T CH A o 0 LA Tz,
T5 &, B Purkinje M &4 AR EH
7.

u®%A&W&%E%bL“E§V”ﬁﬁh,
ZOIESIC spike RFES. D% Y EBMLD depol-
alisation DFEEA, spike BENT E—IGIEEZ
TRVETHZ. Z L TEBEMIEREELRCEL
BRETHY, spike ZEETHRETHS.

i Z OBEMRDP > D& LEIUTHY,



WA b
2O i EEREEOBERELZEE LD
5. )
BB R RE T Bk B T
C—BRORERELEITRIBLR TS, H
BT > T—BHOBEBMBREID, ZOE-T
EAMEIRERERESDOTHS.

PRI T ORBEMTHB. LEALTHEE

18. AWLE— (BARNILEH)
TR OO S BRI OV TOHEHE
O O IE ' (8137 © Pacemaker —JFD
- —kEER (RERY) ~BEHEEH
RS KR (FERL) 0B85
| SREER (OEROLEECE) DB
CRBRROIEF b3, FiREETREIR
EER>DE-E—RIGERSTEO X 5 it &
EERAES . [FREIC Pincette 4t H G D Pace-
maker — [l — R (= R~ R F BER —~ 85 ik
G R S B BER —>) 8 — A SR~ B
KIEET3 X9 RIEEREL NSRBI —
BOEREEARE bI 3. Z OEREEOTAIX
sHAlR & IR U TR ® Pacemaker ® Pace XY
%< 7% & &, Fizid Pacemaker #YJERT
WHEERS.
ROFODEELEHRTI2HETTEEEE
ETB3PECHIREITRAEC. ABEOEVIR
Bz~ &, JAD Pacemaker, RO, &
—®K, BIR, EESREERTHE. ThbLE
% Ringer KR E2H TRES, LF, L, O
B SR EEROEESRITVEEEIEE RSk
Vo U USRI R CIEE - - TS LER
OB LFRCEEBEERTIOCRS.
LRIz & OEBRBEIC OV TS,
Bz, VEEELROLERITFABERD 4
DOEFTHEbIB Z &, 2) LEIOH OBEHEAL
(I L NT RIREA ORI X B), 3) IEH &M
EEEOEAERETHLR S TERZE, 48K
BEIREEROERE, b)) HEKE:, ELRKR
B LD ZOHBEEHALBRICRBIT RO
g, HEEM, EEE, EEOR2Z & &2H
BT B &R IEFHFMOREIC X2 BENR,
BBk E ko RRICEEL T 32 &R ERDO
THRB. UL Pacemaker Potential DI bh
BZEFEEIRILD, EEHRELAVERLELD

2

Y

2 W 597
50T, FRALDIZ LDV THERRTREVE

1%3‘5‘

19. #% 3L - AEEE (fﬂ%fku-l@/"tﬁ 1 448):
A% pace maker (DT (43 Trans-
pericardial stimulation RUAEH O2E4E

HIER)

BRERIC B CLATRE 2 M UCER
EBCRETPIBEAMELRENTHS.

RERDONEDEREEREIICSHOBERETRED
DIZFET, TR AFHPFONE LY, AL
Pacemaker DS EHIE L. LEXN, BEKE
Kymography , OELEHFREM, HH LA
MR ESE, FEOETACSANCRE
L2555, Hopps, Shafiroff £DHEICE Uik
DAJFER B transpericardial stimulation (F#5> T
B BERHB L. AR THEEROERE
FEEh, BEEMIEE-> T—E08EREbh3 D
Al 5T, B R ORI, FEBANRHIC
PBOTHREEOFEAIC X 0 LEFRERTEE S 2
-7, BRCEEEERLVNEBIEFTHY,
FERIR I D TR & S DI BS OZ= X
B bk, FIRIA & Uil 23 & b
BETHIR, EOLEETHSGARY ORRE
FELES. RS EEMAE Voltage 1~4 Volt,
frequeucy 12030 110~150%, duration 2~3
msec T*&)% :

TR EE RIS ABEART QORI LT
B Th Y, XIHHE standstill, HEEERY blockiz
HUTHZE2AEHIEEELDES. (HL anoxia
WCHE L EEEE# e arrest T3 U T 3 5SHENR,
countershock & O 8t ARNETH . NEEAW
block {Z%f L Tl LRiMskiZ &< EHTH Y,
RS DERMERRICEBRZ SRR &
Mz e, TESEET (B1), (DE (58 2) plsk O &k
R OE (82) REROMELIC X b &S,
12 50msec FitETH 5. H2HE O L LT
BAOE AR RE I OEEREYTHE. B
HFiC His K bundle %Y, 54 block % {EH
Uiets, BARISREES I, KEREENDHRE
FEHEL, block BEBLICHBLRE. BrxDHED
EFHE Lellihei 005, DEHASBEAKC
BamEBEWREORERL, ﬁﬁ%ﬁﬁ%f;@%‘%
PHGRLEZECDDEBX LY.
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20. RIRgkK - BERER - BARER HRE LA

)

A2 g EROEOH ABRCHTIWE (B
189 ,

E#ERRETEE plethysmograph & H\v, Aff
RENE O BABEROHSHORICSEFRET
3, FE, BEOZTAZIGEE RGN, B
BEOZRRIKENICIEE < (@A« RE). #4

i, FREEOX TR FE, BEUNOLSE

BEORIGEERL, 2, 3 OMEEEE. Z
J32i21%, PTir G O photo-tube % BV, 4t
TROEHEABAVEEF vy v rlt I o7 HEK
{TI3# 40Volt 100msec DE KNG & KB AL B
iz, #OfiifE %~ D, mental effort Zx{FHEL
7.

1. F%, BUET (A#) chlskey, SEE
KTW%@&ﬁ&ﬁ?é.zmﬁb,%i,E%
SIS (BER) Tk, BELEEEOEMSHEL .
BAERBCRCTY, LAEORSBERTH -
7z .

2. EkRE, (A¥) oFE (BI) ok
EEHOHEBAROH B E3MbRTE.

3. (AER) LISLDRES 2 AT HABER U
SR OWIT TR D OMBEARD - 72,

4. WRIOKIET B OB, PEICKHL

THECHEBIZR L2, BRERESHL T2
otz BEIEE, MEMIIC X > TR, ST LL5
Uo7,

5. (Af) & (BHfY) DOBFH, T7abb il
THRETE, BRIV TRHEOR, Bk bm&
THEZHEOEIRBZ b7, BT (A
) KRVTh, 2EABI ERD o7z,

DEOHER, £25EBNE ORIGHE, IUHE &K
BRED2ODBENBR->TRY, FERVCEHE
T D5 S OIFENIRES S, £ OO T
FIGEN 2T BB RIGT 5 D TiEARVCHER
bhd. X, BV BBV ERTORK, %
B 2HGBCACAREGTHET AR LS

. #E T (BKR¥E24H)
BHREO B @ &R INE
SEENHALO G AAE B B3 OBIEENRE TR
THLHEAOERDH S, Z ORI Fibrillation &

: &

T TESLDIEDCTERL TREEREZR
HLv., $ETERIK FEETHEISER
HEh, EYCID50, BEECKRE LOET
HBR, FHAxFEELUTER (BRICBFT) &R
REEZ OV TR HED TR,

PRI RMEN Y TiE 5 25, Langley L
KAME IR SR & SHTHRE, BREEHO
BFTOM %R bETLHRGEEE 2 ELESRIC
Tnolz. I ADOWEDORIRE BFT OFE SO
EThole, RIHREEEEIENHP D, FBE
ERBEZERAPZTHAIEEZT, A1 v 71
AFAGHRERIEL T, BFT TR L v X
BRI THEEERAMTT, 4 TOmRN
THHH LOFHEEFTEL . BFT~OHRHE,
HEED A A+ v ORFE» LEERE KE2 DR
A% R, 21, 82 O pace-maker HiFIT
DV THERL .

ZHH L E—HRECE A DB THH5 L0
E2 FEENTRY. HEOE» 5BFTT LR
WEFT L, BAOKRMEALFHAL TEHLTHED &
- CREADEIFIc DV TEZE # 3 A, recruitment
DEBD LV ORBECEOHINER, TO&HF
BHERLE.

EHICOCTIE FREBEMEES O T, BAK
BV RALRHEBECTLHETDS. I THRAER
Wit 4 LEE, BHWBEBREMRALZER, A7
VARGFEEREIELT, £5P0SROEMD
BE»P LE—BEUOBEY A2 25H L. £0
EREHILE ERBEOHEOEIANLLRY
Bl & v EREID UEWEE CIRRFHLIE
PhE3EFM-T. ZOBRNEEREMCLLT
KERERELEESNS 5 EREERL. HIEN
BRIEIC X » TRESOEEM OB & AR,
Eh7vEeY, 72=27ICX3BF £OREOHE
Bz THLEMOBHBED fhizv.

22. EH B BA%T - HEIXR GER4HE)
EETRRBPNRE '
BOREHHEBZH L CEREKFORME L

5RTWT, FEEEIRFIC N e RR AR 5 A]

Voo RREIRE &N B Z ERKMA iz (1946).

HEBAxORBHCH-THRLUEY, BECI-

TZORBOYIHEEDORIESH B b DL Shik

WO ERD Y, BERFORERE & ORICHE



.
HwoF b

RE BN, BOMPEMLIKE~1 7 2 £V b
DOREECREFOBBHEMONIFTD1THS.
B ZOMINEEREHLTARS LT ORRIE
PREHRDH D, BRY OMERELELEZ. Z
OBIFE S X5 D 4075F80p.sec TH -
o, TR HIEEPOEMLEHTRONS.
B o B W THEBRBEOSF & 587
MBHRAITE L BN RRE R BE Ui (1946).
ZOREEFH =1 7 e A0+ ORET, ME
EEREOMSHEMORETO—ILdbsd. Th
Bk AR SEHL SEA TR S, £20E
o Lvi i 1 79%50p.sec TH 5.
ZFORIEROREL LEEEFHSHE (1951)
R -z, AHEBICHREBOEIOEVC—ERLE
ANBE, FRC X > CTHREE > = BHM R REE
ETHIERNTER. FORHFLLVHDOEF 2
JH%E Sp.sec 1FETH -7z
Fatt ROt Katz ® B U 72 0 MESTERE (1950)
CEEORZLONE S PTHTHS.

23, BARR (RmESAEE)
BEROHERE

18624F Helmholtz 2R EEHIC >\ THIATH

B3 EOFHCETBREEOTHE, Dk
2L DFEBRBR TS, ﬁi’b%%%#ﬁ?:ﬁ’é
FEEORESTEREL, MBEETS T Eh
PERIBZEEERMEEIESRD LOAELD
NTE7. MUELRERZE- T, Békésy &H
W34 BB FEC LD, BENOIHRTES
RLDTHIEEFEILEL . ZOBEEREEREIC
B REIEAME DABICE - 23, A LA
BRI BT BRI R S AT LR L OIRE
BTz

A FBHENEBETHCTHEERRKCB S K
H O » DB b, H—= — v OFHHIC
T BB LB L EERROBRREREE.

1. FD=2—r v TRELVEHRERER
Hohile.

2.&%@%&@?&&#%&Eﬁu%b<i
Y, HEOE ST 3 HEROEINGREMAE
TEHELRBR, KNMEETRIOBRIROH
PR

3. H=a—rmVOIRBRERRHETELLILY
BEMCERC R VI /Y, BMBLTRLK

£ 599

&, KIMEBETIH - TEL o,

4, BT R BEEET, WM TR
X T, ~BRATHEEER, FCL-T
ZD=a2—r v ORBBIRBR LT SCHEA» B,
MR RIERE S 5 ERbP 2. - '

5. KBMEE T, TEBIC XY EEDED
oM E I EEN R EARR bh k.

L EOERER? L, TORTFRUOBSICET
BAFTE, R B ARIBERGRLIC TRR S
h, RMEE GRS SN ST 0B’ Thh
BEEER SN, BECHT BREATEAR S,
K4 < REDE OOIEFAH R O BRI OF
VRAELhARECEDNS.

0. EHE=SM (KA 24£EHE)
BEHROBREMICOWT

25. BPESSEH . FEEx - BN—% (B5EX
I TE) : o
ERLGRARRBRPCAONAETRERUE
ERREICDOWT

REA R BRE & LA AT O BEEB 4 kK
B EWMER L, Pavloy OFRICE U S LRI
B AT E LD T EERMEENRAL T
R U727, KSR OM SR B,

Bl ZIC R b EAERMURLEE E - 2

B EAERAIC BT, RERTFROERE

BEOHERBICTE ) BRI 2. £A
TR OBER G OSLEIEEE > TR LE
ORI % 2 TR LT, WEROTE
IR E R, BEEE, RERE,
SHGES), T ROMEOSIKRENR bh, EMG
IR E R O BT OB B b,
GSRIC 2 EB DAL, HAMGSRAEH DI,
ORI LA E1 s hiz3, SHERR
EAEDEREE b FRRETR TBORA L 2B
OEREEATE & XE L B> Tk,
- MERBEAI BT B AREOEE L R,
FF oA B > TR OREN 2 E2AD M
ZIL ERALUERRTEIZ - TEE-> T 2.
LExgeds e, NEAKRETEYORER
CEERTIREE 2 RERAOZ R & BRI CIEEE
HTH B, NERNEERRCICERS. Thid
REER A DS & 2 & disorders &I L T
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EEL Lo led L BESHS.

26. =FE— - BEEL - 2HER GIHEERE

ZE)
REBROEBSEROTSR

1. “HHERIEZRME" (efferent) OEILE -

MMERBICOWT

" I. 758 Langley KE- OB XEEIHLY

SERFAI BT, “FEHERCRAE (efferent)
BT OBEE & U T B IRRE AL O DIEIGIE
ReBHTHZ LW OMARLER. AFRCE
WU, BRI B F I BILEAME
HAEbETHI L 2EELBOTHORMEIZD
WTHRET 5.

KHEFE; Kk, FREUBREZ 2= 1B LU
RRAT=LVERCE. WEHEREELTIE “IY 2
Y v SEE” (glycerine spot method, 1952, ==iF)
$ X 0" Langley & Dickinson @ = = & vk % {#
L7z, BILOBRIFIC—~ZHREOATRHOTFT
TRIRY, BILEROELEEASE 6x) OF
KT/ FA (BEEL/20mm) & B THEL .
NEBREERPIC X > TRILEROEL 2R L
Tz,

ERRBEROEL; FOTED post. root (1)
EUM L, —ERMSE L 2%, —{lDpost. root
(1) ORBEMWIRE “2V &) v ERE KLY
RIS 2 &, FIBMAOELEZNEITCEL TH s
PIKE PN ERL, BILREORL &R LE. L
UCT—ERHO®, 88 o BAEREEL
Tz, TORBIE, “HEEH R R (efferent)D
FRRIT X 0 BRI OME S - R Th B
EEZOND. WILOBREFOAM, FEkEL
ThHhor» b, BRMRICZEHEC O VTSR
DLERZRDITTH 3. R CRE Osymp. ggl.
I, Il i nicotine Ringer W& BHiT 3 &, BA{
OEFLIZHE b Ic#BZ R L. 213 4R Langley
SRR N SN R Th 5. - THRIL
i, BIRL “BRISRSRER CLAMEE, &
AL (Langley) I X 38005 & ©, Z8REERMED
CEIREZI TR ENHALITH B, wiz
FHO—{D symp. chain® ¥ L7244, LoHs
L ARRICEAID post. root (1) & “7' ) £V v &
BE WX VB ZREILE D EE b -
7. $Eo TIHHOBIR® B 5 HEAEEHET symp.

E

chain HF&E> TEACELTV200EEL b
na.

®is 1) A=, RN =L O post: root( )0
RAETIRBIC XY, B oI EERE 7. B
L “HHHECREER JEILA I MERRE TS
T EBEFE LB, - TELIZLangleys symp.
K EDEBEEAE, “FHBSETRSR” Tk3
MR & O "SRR E T BXE 2 ZIF T3
ERW P LR T2, 2) 1)OFEEIZFTE Langley
B OB EFEENO X » T2t e g 528
THDOTCHSD.

21. BB E (BAEXRER)

FERETITCBEHIELBEEORS PLOE
1t

BAELELEZ THELNE~N2 b AR OSES
EOBREEZRI I VY Y v vEEEEIK > T
Bonl FHS ©320x7 pARKEDbSH
T3, HOSOREOES ) vy L < v 5iE
EEERE L THEE PTCBH S e e0
N7 P ARERDE.

FEEMEP PTICBESEBHED B~y b
ROGER7 ) vy o= vHEEOD—-D2®—
@e L T2 AT LO—@% ATRE R UK Bk
B ORI Z > THEH X 0 81 2 Wik EH B
BELERCRAEBAO s b ARETS. S
H 0~z s AROBE BT

BREAD F. <27  AROBEIHCTEE
LE2EXTELAENS P AROBENRS Y v
=T VHEERCLRHESNTHSR, F. S 0ofF
HHOMI L VFEL2BEITBC QRS L —F
PhEi>TWBORELD. X QRS v— 7D
FEPRELET2EE L TAREELTWS. B
BRE®D F. <7 bARICNCTLAQERL L &
BRHDNTED, XQRS/L — 712 5E3~6]E D
RIICH T AICER L T 5.

F. 7 ' W Nz S bIcEEMchRET 220 F.
DEEOT—@%E, ALK, £, LHREGHRs
CE>THTRBELZEBDO~N F LW ERD
o. WLOBWEQRSA — 7 EHE SRS UTH A RS
HIK TREL T3,

HAz b rvRE sty 55, v r
LYV OBBHEEEEACETEBE LSO
7 pARERDIE. '



1. FEEEPFTCBHIERHEO~<7 bV
BlLERD:E.

2. W31 o0FEER TEEKOLBOKEE S
OELOBFHELTRI T 3 © BEELEbh
5.

3. MAENEEAEEELLT QRS v — 7
OHEPZICBEL TS, 2230 KIS T 5
PEPISBEOBRFICE L RER .

28 BBER SEAAE)
TERXEDENRBEOCHROZE (FIH)
BEORELEHZESIHERAR & BEFHC action pot-

ential oscillogram #$5EZ & L T,

1 k=) vERCBEEEREGRE LSS
{& Na-RingeriZ @ & & TARRLEFEITIX parabiose
OBEBI T 2NEEELEAR LR 5 H
EREEEOREZM S action potential %%
BRE IR I DRI wentm HRERREIZ
1T AP. DERICERT 3 EEREOEIELEH
TIXERD B oz, HLORER ENa- KL
Ringerfi -FIZ 4 5 R EMR & 2 10RO b
PHEORAYTH 5.

2. L= ) VICTRBE BT 354 TE
Na BB T bKMRIE AP, OJF2ME
Wt AP X0 LEEBMICE > THERWETDH
5. ERECCREERMEOCHRGIIE DO
Bt oER (L2 Y vOBEEORKICHETR
.

3. BERICK U TIIBRHREEDO S D L D 1K
FEFiEE AP, ONREEELEZTT S, Wl
BETHIITHESAR L OFEBLENS.

4. glucose IZETEEIC THENEE REEELR
FEAUEEBERDRP -2, WIBRSLEEL
FERTCIEZEEBMLT 2HERD - 2. BB
Shi-¥kERENE AP. XZOREELT /)
¥35.

LOREFHEEL .

29. FENXE - FURK - LHFMEB (FRE2
)
CARA FOFA AP AVICRIT DEERIO
PERBRE
Liponucleoprotein system 73 6,?\,6}‘%%" ERR,

= W 601

- reines wasser AN 28I, Ion &M, #-5 T

BB SIBENER & D, BIRBIRER
U, BRI T % & & 5 HJ1[0 Elementary unit
of living Systim O# %, Picofaradmetrie G
54 3. T7b % Liponucleoprotein 33 Colloid
Dimension If\T, = O¥5 THROKHEHET
BIMICEBOET NEBERT I, 45FH
DEFIC L > TEHEET 2ERGERE, £WENE
MEKIFBEERAEE 2T, in vitro TEXLUE
BEE®RET .

30. BNRE - LML - SRk - BERL

(FREE 2 £3H)

4 B B ST D4 & LTO Liponucleoprotein
System OE SEMEE ALY

S5 FHEERE 3 Liponucleoprotein System®
EWMFRNEREEE R, &5, BE, RUBBE
EREG ORI, ROEEHE, 7HEIon B¥
B#R, Glucose EDFRENMEFRIKIRERD T L,
RENEOBARERVTIE, #ir3R0Kb
F# g (pH. 7.2, RESSCHINE, B Pa,
L, Neey, Liponucleoprotein MR 8 %) % B
U7FRiC i A3 B K18 OB REBERT
3. AH4#0 R 2 FEWicr 2% % in vitro,
Picofaradmetrie GR T .

Iz Ringer Locke’s solution D1 & & @ Salz
ZELLOE, Salz itk EREEEHREL D
530 (Flz X NaCl ofnl) &:{E,—F-E‘;L,&Jéi)
O (flx1ECaCledn< ) &34 ER TS 2 Salz
&fkE LTk, #B3# L T Liponucleoprotein #
EEHEOEYFNEREREEHERL TS

X Liponucleoprotein # & Glucose XX Enzym
L OB X3 EPFNESEROBLERD L
BAHEBREA VELBERERL Tl 23
DOR%B &R T B, ZhiXGlueose 22 Enzym
AR D 53 &N BIHE - T Energie T 5 2
LEFTLDTH - T, Glueose (ZAETEIEARBNL
R AATRRCR, —RICAEFREENERT
eI RG> TV BHEDFELED 1 2L Bb
nb.

31. EAAK - EEELD - £ ARUS (KHKE
)
HEERDESICRLT



602 E

HRIEBIC ST, 22 TiRESE L CMEIESR

EPLRUTER LR HET 3.

BTERANCOERREEZ MBI, £TZ0
FHS CORENRELZ B Z ENFETHY, &
# O T OREM MBI Z I LT 2 2 &icka
B0, ThORIE L EYRTONTR BEBRAD

BRIAEBELRRRES

& #

IRl 72 BERMLIC DA L, Fh bR R
ENTCYIPEERTBZLICLY, KEDIER
LRI BREDLDTH B0 EWPELT,
NEZh bR T OROBERHEEBIZ X - T, M
HEIN3L0THEPERLELDTH S,

Ry FEMIS3E 9 A20H () 8 1~6 B
Fre 4% HRLTFERRERERARE 28 & - g

1. F5E— - ABEI  RHAZER BEEKRE
) o
XREOEBRZ RRATRE
[. “HEESRIRWE" OBILEIMER (20
2)
I. FifE Langley K& OMTEXERRIHE
SERHIEBHE, “HESIEAT R (efferent)
RIEIREEIEA, (ORMHEIE R gk CHREFLIE
fFRERETZZ &Mz LB, EIBAETHR
EBWTE, H=ABIORAY =L OERE (1)
ORMEYMHE “7 ) £ v ERE ©THET
5 LB ERTERREL, ZiX->T “F
%fﬁiﬁi&%ﬁﬂlﬁ” (efferent) 1 “sympathetic pup-
illoconstricting fibre” ({R#5) ThH 5 Z & & EFEL
Bz KBTI, Z @ “sympathetic pupi-
lloconstricting fibre” @ cell station DLE WL TNIT
anatomical course % AEFFAYEENC X VRFL
7z,
ERTTHEOM AR LA TH S, cell stat-
ion DPRE CY->TiE; ==2F vk (Langley &
Dickinson) WX “2' ) & U v S8 (1952 £i5)
R, ‘
FRBRBERUELE; TOKRM, +HETRL,
D post. root YT B ERT =1 (Fi
H =) 1DV T, T —{D spinal ggl. [ i

0.5% @ nicotine Ringer W # BT 5 &, Bff

OEFLIFBHALUMCE L TH LN ERL,

BILEROWAERLZ. LU T—EHHOB
TOEBFALERCEIE L. 23 post. root] #F
B3T3 L ZAD “sympathetic pupilloconstricting
fibre” BT B AMERHRAIALAS spinal gel. [ Hhic
FEL, 2R=3F v IRPAEESh, kv
TREShEEREEZ BRS. A rhidkic
spinal ggl. | X U sP#REFIT 4 B post. root. | % Fitf

ERUL “7) 2V v EBEK I CHIE L e
ENEEN R YN S P SR B L ;YN
ThH%5. XFH—HD R. ophthalmicus % I L
TRE, FMHO post. oot ZRTIREF UL “7
V) v ERE KB L RS EEEILE D
IR B -7z, {- T “sympathetic pupillo-
constricting fibre” X R. ophthalmicus %@ >
TRILIGEL T3 EEx bR 5.

BL B OBEE IR Langley SR O T ERRIC
TIHFHPRETDH 5.

#E#;  Dpost. root (1) 2@BTZLZHD
efferent OEFLH/INIEEHKE, FI% “sympathetic
pupilloconstricting fibre” % spinal ggl. ([ ) i€ T
cell station #7273, 2)“sympathetic pupilloconst-
ricting fibre” X R. ophthalmicus & %@EEL T
BILcETB &E2 N5, 3)1).2) ORI, FF
%8 Langley [ O “EXESR IO RS & 75T
BREBVBEELOTHD.

2. BERSER -BEH #5098 GEEES
KEGREE) « RBEN (ERBEEACRE)
B R O OSEEO—H R E & RRINIEE
FRHFIES (Shigella flexneri 26) X Y #hH U 7= 4085

PELPERE 50y /kg E RRICHERE UE THEME
I EMMEOPRELERT S &, 3K
BRI OZEREALL, SHHBIMEERRNDOE
FHn & ARMR, BMRROMNMOUREDERD
b DEW (stasis) &R URBERIEEEELL
TVWBORR OGN, BIRSBTFLVvF) v
BEINT 5 &, 2 OBLIRME SR, XN
PRG-I X BREIME P B Bk R O /MR o>
EEE A5 &, BMEBRBGIBAEREM, mRE
RO BIREOEBEIY, 2 &FFLT serot-
onin DEH LY TCdh % 5H. 1. A, A. (5-Hydroxy Indol-
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Acetic Acid) DRABEM O3 Paperchroma-
tography iZ X D EEBH & lz. 3 8{Lix LEEM
B ERICE T, Dextran, Glycogen, Kaolin
EOESTHECEBIZEONDEbDTHBIEN
oz, v

ZEDHMBIEE, ZARELTFYEICLEE

BRIV KB L R OV B MRS T B —FTiE
FREM L.

ERITE

1. B, BEKEEERE (2.0~2.5kg)

2. BFIRUE DESTYE HEESER
(507/kg), Dextran(15mg/kg), Glycogen(15mg/kg),
Kaolin(5mg/kg), 2) Adrenaline {1~107/kg, 17 C
FHTH B

3. BEAFERUHM BoFHEEHTERSE
BTLRVWAEBHEEORILEBICRES T
543043 C adrenaline ##E# 53 %. 2&fRE
w13 A 4 BERRRT 3.

4. 5 EARERBRETILEIR.

LR Xy RRE LA UEFR, O
FERLHFRAEHTR ORI ARBIZIKEE
COBREHTIERRERE Y, ERFNCHTICA
MEEBEHGROET, FEMARERES O’
HRERRbh, X, EFEERT 2EEIKICA
D elastofibrosis = & U 2@ EIIKIE(L R VKB
fkic bEEORBRELE R, I pISsE Rk
&7 OERT LHER & ORRAEYE bhl.
B TR BB adrenaline §F A X D XEBE
T 5. {EL adrenaline Bifh D5 T X el E IR
HOBLOLLPR Ot oTe. BERAFLE
DI EERCCOHBRTHEEHAEFTH 328
F—EF L LT Bandu BEREEHRF L=
Fvy sk 1BiclS5g 2[5 1 B3ghEAE DR
5T 3EC L VRO THHREERD T 3.

3. EHE - FRE— (TEAH 241

EBYEWMELIBRE

F B EL T M BB 12 B U Beeson (1947) 13,
BRI R ROBEETTHIC X 2 RBWEOIE XY
DOWEEIBZ =28, Farr (1954) ik, REWER
ERFIEHT2IFIRFOEBELERL T 3.
Z OHEIRTF X r-Globulinic & h 3 & &h, Wt
HEMOMEIC X 55 B 59 T BT RTEEE v
5.

% & ® 603

fiftEHBLICBE T 2 BB R EOREREI T Sh
TVRWOT, FEEIZhEKRF L7z, Typho
id-Paratyphoid Vaccine 0.lcc/kg % 8P 12 &5
BETHE, EEYHF TR 2~3 BHEBICER
BRELUSED LA CERET 528, BIERHE
YR ETIE Ly AET LR URHEESRA bh
T, ZOBEEEYYFOMBERSET r-Glo-
bulin DOEFOEIMAA L=, BIERHH v
FTRA NI - 7. BlL v-Globulin & DT
i3 Farr DWW Hiil, Mo ORERD 2FEELL
oz, XIEFE Y+ FORHEER L 2RiCEB 2
HiThid, r-Globulin 374 LU ERFIC BB L X
$ 5. NHHEES L v M Sccd Typhoid—
Paratyphoid Vaccine #5ERIC, EF Y I
BETHERBEZFLINHT 5.
Cortisone 2mg/kg# it 53 HZ r-Globulin &
W% %k L, %h&3tic Typhoid-Paratyphoid
Vaccine W3 3RELFALin. Z OBy
F DM % Typhoid-Paratyphoid Vaccine #5E
RNCTER Y RO T B & RBE T B,
LI EDOERI LY Typhoid—Parétyphoid Vacc-
ine. REHGFIT X - TET 2R, ABKED
RIE#NT 3 r-Globulin O¥hnic X v, Wk
CRBME R TLELBND. kv
DEBFERX, E% v+ FO24&#imL T

-

. )
AWIEIRT T BEEME, T BAREESMER
HRT5. . . '

§ BRAE-NK - SBUR - ARE B
SHERE (G KRNHF)
WERAEIEROBEME
Magoun DM L 7= BREAERIE RiICH, tha-
lamic route & extrathalamic route 23% 5. FiH
1X Jasper DFEST L 7= diffuse thalamic projection
systemiCBSEERIC SRR B 2 E X BRTRY, &
1% post. hypothalamus, subthalamus %% CH
BEB->TOBRI ERGT->Tw5, B, 2
T VEERYTZh b OB REBREBREN
I X - TH 7=, thalamic route ¥ diffuse
thulamic projection system ZRETHELE LS
LTHY, extrathamic route XIAFE, HHFHE
(Rbki%, B2 &) EEIRWICBEL, FirEi
KT ARIED, 22U eELbRS. KNEE
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R BEIE OREXE, thalamic routeid: phasic
@b Y, extrathalamic route & tonicTH 5. MK
DIEEIC T B excitant < depressant &% O
Bz k> Tk xRS route KIEAT 5 &EX bh
3. PlziE, Aney — VEEBEARI X B REO
FHic 1% thalamic route DEEERET ¥ 528,
7 b = ¥ (X extrathalamic route DESFEL KT &
®35. 20 2-5Droute DELDPRAFICHITS
SO TOLHEERD 3 %2 bh, BEZH
FBRFTHS.

5. HTH— REERERE
(BRE) BmIREECHAD EDOXS5CLTER
BN? —FOFROBENMDODENLBEEC(S.

EBAFERERL TERAETrbL "B
FHRMmMES bAEND” HE 2 WRE & LTHEL
7z

T OMRE T, FRINERD B sh = MiaEH
BAEEL, HARFELUCHIIME L EEMm

RLT 5BE, RMBROMIES S Y v B2

HAFEWNICER T 2 RWEEE UTREL

Z DERE O b OEFEIT,

1. E-kBBBEONTHEShZZ L.

2. FOFSLEHMKOER L, ZOEE¥ENE
FICOWT, Eo7 L HEMRBEENRE Shiz
&,

3. “BEMEFOBRIFRMERTHSE” L5
LEFTERL, TEET O HELHEEOEV
rOERRESNETHAHEVHT L.

4. 74 2 v OMIESEBE ST TI LN
¥ AN T BROTE ORISHT A& O B4R
R ELZOEMOIEIETAB Y IEERRZZ
&.

5. BIFEZ OO mEEEDRNHE, XHROM
BHBEARTRRESLTWHI &,

RETHAHH.

HAEE
- 6. EBEE (FRERAEE)
T XY HOBHERS

1A AXREBYaEEtrS FI2ERL « L FEEMLESFHARLER)

B ERFN334E10H 5 A

Fre %% JBERFESTERYAE BEHRE-

BAEE
1 PEER (JLRE142)
TEEEEEOMRIERE
BIR T & TRMARTE & O MIicEER R
L, 20hb YV ERRNERT b5 TERAEMK
RSB, Th& V) RRTHOMERECNTS
FHRBECEZTNZLDLEELBATVS. L
% L # @ neurohumor DAMAKIIH S5 Tk,
BETHMC BT 2@EFTWHEELT, b
BHERLE Y RDS. Vasopressin (T H i HF
Ranreve UTERT 204253 ACTHD
B % 5 7 p3F neurohumor (CRF) @ A4 i Mk
TBEHRRTRERSORERDT bIS.
R F 4 £z Pitressin & 3T ATP X%
epinephrine %1% % & &, in vitro T CRF ¥4y
BREE®EOLNS. £ pH ik 7.2 T, incubation
time 305 CHRAHRMPE SIS, incubation me-
dium {Z hydrocortisone /% T, HHHWED
ERICED Y 2L, BIEHIH A X I, cortisone 4L

B+ X 1 ORKTHSEFENBEYOZH LRAR
BB EEATS. EFEL R I OFKTEHER
& H iz & & pyridoxal OIRING IS PR
ERE RV, BefEPi¥E ©H Shydroxymethyl-
pyrimidine JLEE)¥) D GLK T AR TADHE
DEEVPHLPTETLTHY, invitro TZh
i pyridoxal &% 3 & DERBREO L~
EFTKRERD.

B E OAERICE LT Vasopressin D#HFIR
fERAR &b S, BEikic X 5 ADH O7REL
Bs, glutathione, cystein ZEDHFAETIBVTLHE
EROND. FORIGETHET, MEELRE, B
T X > TEUFIRAESRAEbN .

Vasopressin #3 CRF @ precursor (27 % FJEE
HEWZ DWW T U, % 7= Vasopressin 75 TSH O 753
BT B L AR TR ERRERERA,  stress
iiE LT ACTH O & kic TSH 07 W3
Heph3HEELEL L ADHE T, Vasopressin®d
neurchumor & LCOEHEER 1.
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— g AE
2. RE F - GAN - HBEEE (LAGHE

L)

KEBRE D dendritic potential ([Z DT

FEEEIINET, KNEEESEN®IC T3
KIG (w3 dendritic potential, LI T d.p. &
) OHEERFEL KRN, SERIORGI
544 % strychnine & d-tubocurarine O &z
WTHRARB. fE% Chang /51, /53 12 DS,
Clare & Bishop 57 1 § & ® %, Grundfest &
Purpura /56 iZ#HD Rz DV TH 25 (el
55, TOHRITELS BE O ERECELTY
%. Z® paradoxical FEBROERZLESZ OMN
é@@%@@ﬁﬁoam@&é Z ORI
topical applicationD 84, JEBIC B Pi/ef%
mLU, Wfi/z5EET %ﬂﬁfﬂ_ d. p. OHNHI,
Fricidlidk (BEETIREL, RO, &
BETIEIHG) MY, R\ CEE & R izDSR
o EREBHXER) OWMARELh, 208, K
GO & durationS A X< k3. BBEETIET
D, KR LUz strychnine spike & curarine
spike 23, ZORBCIOTHERINBZE, 20
latency X OB EIcE2TE 3 D% Chang 23
strychnine TR L7ZD:FEETH 5. AZBRT
i& strychnine 0.5%LA k, curarine 0.12 L) _F D
FREBDOH LT & ¥ spontaneous spike DA
Ul WIREECAT 27228, Z O d. p. iZk74Y
DHHEZT T0B. DEOEERLZAETD
MFBELULERIIROL 5 ks -8
Chang © d. p. B0 LIS SN B8, %1285
ELRVERI O, HYSEBEOLOE A,
FETHERIBE D T LOERTHIATHY,
Clare & Bishop D4 388 4 D PEEE % (H5T1E v
0, BEH%, MEPERS, BALERERS
2B/ > THHDERERL, Grundfest &
Purpura i3 intravenous injection Gixd 328, %
WG HBREEE (001 % BE) © L0k
topical iC 5 x =R L LI L TE Y, BEmcRE
BOMBIPSEEETEL TV, D% )&%
EUTRE L EEHOMBIOMEES, »L RS
TEHERCEZE U - BHThH-REEL 5.

3. BEEE tREAEERE)
KREERED dendrite QEEMFEICDOLT

& W 605

E/EY PATHEREREO twin shock me:
thod iZ & 5T dendrite DEEMEHE L 5T
ROMEREHB-.

1. Dendritic potential @ excitability 3 {&
U RBEEORIC X DHEERS 5. B IS
JRELE 2345 < , supernormal phase %k %
VL IERBC R TR B EE CH 5.

2. BB SRRROM S SR ERTNITH
D excitability iZ A>T % supernormal phase 7%
Rohs. MBIEMS I Chang 0= a%m%
BFAER b,

3. RET YN 2175 & apical dendrite® excit-
ability 1Z{ET3 5. EIHEKE Y O impuluse iz
ECTHREARECRBEShTOU5252 L5,

4. Strychnine (0.25%) 1% apical dendrite® ik
EHrERT 3.

4. BWEE  -BEUEE (LACHAEHAER
Veratrine [Z L 2 dendritic activiyt (ZD(~
T

EAEY P ORMEERE BEN NS BEEE
RY, REFE (5, 10, 20c/s, puls dur. 0.3ms)
5 &, EORMO 151 oiklisT BRIE,
Bl dendritic potential (DP) NSNS, ok
BRAEFE R~ Veratrine % {Ef &, 7
BORPBEBERE LT, B8 mBeky
DP %#iZ2L, Veratrine ® dendrite }E&)ic %3
BIERO—fHE M3 EDEKRBETORDOERE
Bz,

1. EW%FGVammeFMDPi%QWﬁ
SHIEMPNEL 2B,

2. PEEORED Veratrine T3 fTh o E¥E
BThDPIHEL, BAEORERS. X20
L& 5c/s TRAMEBERE2AET5L DP 2%
PRDOI T, slow recruitment ¥R L, 70k
DP D#iz slow nega. pot. 23 3.

3. BEDE\ Veratrine & T3 & 5¢/s Iz
TR ERLS UTh DP il s h v 38
slow nega. pot. X% DT ZEHITEHI DR,
#ERiE DP RU* slow nega. pot. Jtic 44 3.
%L T Ringer RIKIC THIET 3 & DP 3EUE
BT5.

LAlEDHEL Y Veratrine 13 dendrite OEH) %
AHRNCERES DR, ZERBICRIT 3 & ke
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ﬂ@ﬁ@%%%@ﬁﬁ&&%ié:&ﬁ%é%@
5L,

B DP 2% { slow nega. pot. é&ﬁ%%o%
@ O potensial & F % 572 51T Veratrine i3 Z 2
LTHELZED 3BBREEE TN
T35 L0EVIEREEBR.

5. BHBE - WAEA SUEEE LRXBEE
) A .
FROR R UMD O B A & FRBIEICHVLT
R R O ORIE B R E T B &, IR
BRIV HEZR, FHEENRDONDE DD
REBTH . W TRIMNTELB L, HOR
ZDOHHEHYTEALREERLS.
PPBERTE 2 ZRECH IERVRVER
4 | BAEENE, F 1ERIEEFATYS.
BEFER SN T SRRLEOR M &, 1o
BEOHARREETICHE L L ETO% 1
A0 EHRTH 5. KA TR B DRE 18
THEEL B FRUNRLOTHEIPERIET
b3, ZEACHBERDZHICL > TRITS
2, B1ETHAEORIREREEA TV S
B0E, RELDERDD. BEARNELE2E
A, BEREEREANEE AT, HAK
DOHNEERETETBONREYTHHLELS.
#o B AEOERBE OV TEAIRELT
et BEFEEO LOESOMERRSH
 TwB. BaRERERTIRCEERMLT B
BRI L RD TORB, P25TETR—#
CEAEONERE—TRVECRVESHIH
HMERETBRERAS . ZEBIBHELLT,
HERZCHT SREMROMETRERL TS
Bic, BURnBEITEIC L B RIFROFIEN S
3. IO FHERZRFIO Power spectrum 2B3FE5 1T
LML e BEREN Ty B3R E NRTEL
Z2 5. FLEROKROBEIEEOREATL
M ED T msEERET 5. Blh  Power spe-
ctrum BAREE T L 2 b SRR OL -

REPLRDBELTHS. PRBEARTPPS
fafg i Power spectrum X VHET 5Hic X
B ohAHILOVTHRZ. BicsF 2 ERAIN
OFEBB T OVTLEEE M.

6. e (LAEFHY)

1 H R AREOEE LTS }EE\

F Y 9 = O E IR O FATERME I < OEE
TR LTI %5 2 C, MR8 L T Oimpulse
DIEBOMHEBEL .

1. &« OB HIEIRE T 2 DO M & Iz 7=,
575%20msec ORMHERBOBEIT, MERREIZE
FEENTHES impulse HOWMHBR 6Nz, TO
RN BER TalsE T % & synaptic potential D

" temporal summation?® & & H, BitgHEE Dimpulse

DO¥ix, synaptic potential Dk & & & FiZHINT
BEMBD - . ’

2. —EOEE LI LT, ER50E
FofEEDEE, synaptic potential {3 temporal
summation {2 X - THED L OPEIT fuse LA
v, Bl D impulse IR X HTATH
Lo EEECERARGL TP .
UL Z OBE S EHIED impulse HE ORI
f& synaptic potential ZARE <, BEHR D
impulse $E bED - 2. EloEBHEICL > T
adaptation 23R b BEsic b, synaptic potential
A L2 & 3T L C impulse S &M LT
i ARSI R L TEIBMRICED > T
HpiLa impulse OfHfRIX, synaptic potential &
7% impulse @ after potential & DEEFIIEMAIC
oTHEEESNZLDEBDbNS.

3. —EOEE LRI OBIC, FIBEE &4
DRETELEET, Hif% impulse DIFFEOEIL
BB L. 2. THCRFE TR B LitBaIT
after burst O 5 & M\ RE AR K
2, ZOffEiE impulse JE DL O BEIC bE
VAR LT

(UFHE I BROTE)





