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WIE RERSIUAR

i T pyruvate Sk QEE(LEIN BT i3, 1940
$F Peters) KXo TCT CLBLEINTWBETLS
THH, PWIIEHO & CO ik TREALINS D
O TH 5, pyruvate {3 %3 TPP (thiamine
pyrophosphate) & Mg**O B & X O, decarbo-
xylase [ X D B IR B X1, acetaldehyde-enzyme
complex (active acetate) ¥ 215, Co A DFHEKR
¥ T DPN % hydrogen-carrier & L TE/LE S
i}, Co A O-SH 32 acetyl 3t 21X high energy
bound TREIEILT acetyl-Co A XETHLELD
hATvd, RWTZhABABEORLLET
oxalacetate LHEA L C citrate 41, TCA cycle
DI B Th 529,

2T, BYEMRD TCA cycle DEH/IXEL LT
[t ] ofifs L SHROERIC S ST 5,
Bicow Tz hig ERSEARFRRY R AN TV
WA, fumarate 7x & @ 2-carboxylic acid-inter-
mediate OEML A TN B &, ¥ LU pyruvate
Bt 32t 5 fumarate, oxalacetate 7x ¥ TCA
cycle member & X Z{REEABHLNRTRY, %
2, @K citrate ¥ a-ketoglutarate O & %
BZEEENBELR D THEE, —F acon-
itase” 32 J {X isocitric dehydrogenased) /x ¥ DFf
EOFHECOWTHIHE XT3, malonate %
succinic dehydrogenase O;ERAY/: inhibitor TH
Akd, ik H x5 & TCA cycle ZhMf&h
succinate 2ERHT B I TH D, Quastel® o ¥
Grevillel® (2R T#% malonate HE A HBE LT
555, Weil- Malherbel) |3 homogenate it
malonate PLEH D 555, BFEHE O slicelL malonate

KWL TE R <, succinate DERL RS
WEHELTWS, CRREBIDMNT citrate A3
Bltahivo b xBEL W30 HEOTRO
TCA eycle DFEHE* T ET 5HDORML R0 T
WBLOTHBA, ThiCRBE4DERNEHLS
ELTED, chbrdboTrEbihicsds
TCA cycle x BRT HZ IR TE T, 3b5E
ORFCEFLREIRLRMEETHS 5. BE, bh
bhOITORERBRWTH citrate (2D homogeate
38 X OX mitochondria @ EEWE D sparker H B\ it
primer 27O 2 WD, DR DPN ¥z s &
FABLINBI L XBREL TS,

—7%, Frohmand {319 ROBERPIc TCA cycle
O3 XTD member O FHET 5 Z k% paper-
chromatography THHBLTW3 L, Ad—G
Krebsi) & FiEIC B b DR B TCA cycle
PHEEL, pyruvate 3XEOME Hil% T CO+
HO e ¥ CBLINBTHEDS LB LT3,

R, BED mitochondria O\ T Christiel?
B % LYK Galleger’® Bk ZHENH 525, —i
I© mitochondria HCIXERHEEEE L L CriBigic
& 7t \» succinic dehydrogenase % cytochrom C-
oxydase 3¢k CFHEHFEERELEBE RO, BRMERFER
L LCH#T& % malic dehydrogenase, fumarase,
aconitase 3 XX glutamic dehydrogenase /p &
T &TCA cyele b ehfd) {43 B2 450 Beftic B3R
LB DAL T T, MO TCA cycle
WRCRED TFRATH 5.,

ITRLHOHET, TALANERS VR
BEgkErREInc s LY ERNCEAINE
BEMBRFRTF 74 7% VARR (UATRR (7]
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(ClHr COOH)
ATP« 7'\\

ADPS

\'succinyl CoA
CHz-COOH
|
(CHz-TbS'CoA
OH
— CoA SH ¢

EREMT) OABEEORB oW THEE T
RAINTEHILT CRBEARBEODE L oOTRER
hTwr2zhrThs. RbchbomRo—RL
LT T7 ] %3RO TCA cycle koW TH K%
v, WXXrORMARBIZ LA TERED T
HET 5,

W2 ER A

Wi ERY
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1
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.
%250 HEOHRAES X CBEOHKE

$1H FmEOMERE

Fid i FMBE L BEHERICHE L <) BLE
TR SREL, 54°C, 30 S, BBk CF
ke AL, 0.5% OEATAEREEY L THERL
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REREOKAHOAZERYD, W THEELTR
ReL, TheZROBABREL ML T, Kot
Lhass LAMERCEE Lk, BLBCTHEY
4¥L, EBRICT 0°CotBERRBT 5L, &
BROKARBRREL RS, chedBox—Fadpy
M TR, BT, chot@8vrb, 7}
YRABNATEHAOHERLBS. chyERKIR
LT P2V RRELIDCZ—Foding <&
#L, tOtBCBUSROTZ €t vz 40°C
g, $HL TP 2 P v 2BE+3,. condan
ByrBeaficAheT £} vk BEL, Bk
ATFVIT—F—TEHRL, FI1ATHLERNS
M 2 cc 1210 mg DEIG R AL, ERCHEF
MEELE 4« E¥ETHERK (&) oz anvtvi
ekt 5.
WIW BEHE
RROEBIRPICEREK K] % pro kg lce @
faceh 2 aRERLERL, 12BBIC7 vy A
K¥RL, TOREOLODH 1LY, RBO4R
K M%) % 2:80ET5 EEHL L.
$3% mitochondria @ Bk RAIECREW
HE
TCA cycle DFFIRH EH L LT, pyruvate,
citrate, @-ketoglutarate, succinate, fumarate,
malate, oxalacetate ¥ il 7z, BBV 0.1
Modox i,
$448 mitochondria D4 Hr:
FROFEBLBIEL, TRAE,C (10~208
DA 0°CodkamhicB L, RN, mEd Hsk
L, KEHOAXERHL, 0.25MOERELHE L
LT, Potter-Elvehjem (D homogenizer % 4 FHL
TE L X100 D homogenate i L, B HFHE.L BT
10537, 600xg TELT 5. LBYRY, 3bc
CORMYEBK T, BELLTCLEBYLY, ©
hoo LBEED D CRIEMNR, WIE, M
VRS RE LEEIRSD), hi8500xg, 10
AHCELL T, tBYRY, EMEcESRL,
Ebik 8500 g, 1053RIEILL CAE ULy &5
0.2 IR T, BHRL LTHVWS, ¢
DL BRI EMECHRT S L3 L A ¥ mitochondria
DHEXEFHTH, &R BYEU C0°~3°Co&bd
BT g b iw,
5N FUREOEREE R LUHE
Warburg REZEE AV, B E 8B —BES
Y, BEAEKELAY, EiE#%237.5°C, E

B 1 HTE0EE, RBINAI604, FibH: KR
LU, FRERFRGORLLTRL k.
RIERE LT Bl 8 X UEO ARy, K
OMEHFEY Az,

0.6 ml 0.1M phosphate buffer pH 7.3

0.3 ml 0.01M ATP-Na if

0.2 ml 0.02M MgClp

0.5 ml 10-5M cytochrome C

0.2 ml 0.1M substrate LI FFENRN

0.2ml 2N KOH thREIZM

1.0 ml mitochondria & ¥K (& #icE

£AIK)

ALKHFREEAIC 3 sgrem OREFEANS,
mitochondria REHOFAER IO TERE ¥ RE
T555, RERTDHLEZDRANTEE, &
Blw iz CIOMSRIR O L, 0N RDBRHERY
e, TEVIOSHOEEERBREYOI045HO
L WE LTS, 1.0ml OFEROK
BREBVEXNCHREL T, HFEC XD mitoc
hondria Q¥EBER 100 mg i T 5 BEHRE
L OTERE Lk,

W3IE ER MK

pyruvate ¥ X T¥ TCA cyclo o R HEH%
HTLLT 2, FI3Micah<i) MO mitoc-
hondris OEEHBBY EFHRRRBICRD 7]
RAEROWTRELLBR, RO LWL RD
.

1) L EHALWINL V34 Omitochondria
OREHBRIEIRCRT I {THoTHE
[7) RRCBFATREFRRL D —BCETER
LTROESECBWTHI20EEZRL T3,

2) pyruvate ¥EHLLTE L 5L 2R0T
L BERBRRO FRAIERRRH T 1164l
THEHRE 7] RRBTRFH 6.8 4l k¥
6,

3) citrate ¥EHEE LtEL5L, FlEoZ
LB 7] FRBBICERRREL DicEE
B o#my RS> T, ERFRRE CRBIFROM
HE@AEDS.

4 a-ketoglutarate ¥ EHL U LBEATIX, &
GRCFRTCLARR (7] FRBRICERRR
Bl OBEOHBRIEATS. coBh, RO
WM EFRRBCRFEY 20.9 o, RR (7] %
BTG 3.0 yl THO, ERHOMATENT
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#1 mitochondria & X 3 EH TR #4 a-ketoglutarate ¥FRINC X BIEWwYE
E B K R B {7l % & it
2| = % % ®| € & % E K & R BRIl % %
BB w R B, i = 7| F v £ ®|%[vL
# A7 |R|®| B S P e I P 1 i P P A P
=)+ S|+
5| nm % || 8| B & |(uD o N 1
, 1 | 6.119.5[13.4 1]6.79.3 2.6
12/X | 8 1286.1) 1 265/X |\ 3 3.267 5 | dgq7y 2 |3.17.3 43
2 24/X | 513.063 2 ) \1/X |3 |263.1 3 | 7.927.319.4 3 |2.69.6 7.0
8 25/X | #2879 35X | 812626 L, gag gz g 4| 7.211.4 4.9
4 28/X | 5 |3.512.8 4 |7/ | 5 |3.57.2 5 | 6688 17 s |26 6428
S 31/; ?3.06.6/ 5 9/)’2 51253.6 6 [15.3554.038.7 6 |3.6/4.91.3
6 11/X |8 |3.515.3 6 12/X | 8 1 2.6§8.6 . |g a9 4 g 7 | 3.0 4.3 1.3
T|Z/X 312684 7 14/X| 812530 g4 4o gl g 8 |7.9 8708
8 [15/X1 | 5 |2.5/6.8 8 (16/XI | 5 |3.0/7.9 ‘
13LJ| 8.8}29.7@0.9238% i) 4.7 7.7 3.0 64
¥ "REXE: B |47
F2 pyruvate BRI X BFREL HBERL, WE 7] Bor@Edtihn,
. N .
E B % % B 7] % & 5) succinate ¥ EE LIcBARB5RDOIL
% H‘ SMEE L EBCEML, ERE TREE42.14,
No | B lw |FEN | E B | TE E 7] monTs 2.8 4 TH3.
N -] e -]
(DH hil il i m Al #5 succinate ¥EINIC X BIERE(L
1] 6.117.211.1 1 |6.713.4 6.7
2 | 6.323.3017.0 2 |3.1)14.111.0 E ® ® R B I7] & &
3 | 7.9(20.712.8 3 | 2.6/11.6 9.0 £ H g L % B E—w:
4 12.818.5/ 5.7 4 17.215.9 8.7 No. o # | No. o ﬁ;i
5 | 6.6/16.6(10.0 5 |3.6 8.7 5.1 ()] g | 9% Sk
9 [15.327.111.8 6 | 3.6/9.9 6.3 1 | 6.122.015.9 1 |6.731.925.2
7 | 8.417.7/ 9.3 7 | 3.0 8.5/ 5.5 2 | 6.320.6/14.3 2 1 3.1/38.5@35.5
8 | 6.821.915.1 8 17.910.1 2.2 3 |7.932.724.8 3 | 2.6/35.8/33.2
4 [12.863.250.4 4 | 7.2447.0[39.8
w1 8.820.4/11. 6132% | ¥ 1| 4.7111.5 6.8145
i ] ’ #® 5 | 6.628.922.3 5 | 3.6/24.5/20.9
#£3 citrate Bic & 5FRE(L 6 [15.391.876.5 6 | 3.6(24.5020.9
7 | 8.473.465.0 7 | 3.040.5[37.5
E B K R B I7] % % 8 | 6.8/74.868.0 8 | 7.9133.225.3
& E2 H 53{ Sf‘ﬁ & E H E 12{;;: sp.;g\ 8.8|50.9]42.147896l—‘"l7<1’3 4.7.34-5',29-8534%
Bl B |wE|sion] B |us
1/6.1 2.4 - 3.7 1] 6.7/ 2.6|— 4.1 6) fumarate ¥ RHE L LEPAREEROTL
2| 6.3 1.7— 4.6 2/3.1 29— 0.2 CEBRBIIWTHEENE OB kB TP
3| 7.903.7- 4.2 3|2.6/35 0.9 (7.1 4, RS [7) Bekig A EBNERIR
4)12.810.5— 2.3 47.211.5 4.3 .
S0 e A TR M B e B TR Fh b RN OMINY BT,
; :; :2_ 2'8 8 7‘9 3'5_ 4'4 8) oxslacetate %f%gkbt%’%ﬂﬁsimf
e e MY T D ¥ ERBTRTE 13.0 4, MR [7) BORT
o8- 31 pufE 4745 0445 a1 ommrmL<Ls. :
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#6 fumarate FRANC X B EEEEAL

ERER | BRI7] % %
£ %|g FLls(® ® A L
No.
Ol Bl s | B o
1|6.115.4/ 9.3 1/6.7/6.7 o
2 | 6.3120.714.4 2|3.16.4 3.3
3 | 7.9123.916.0 3|2.63.4 0.8
4 12.813.8 1.0 4|7.2/5.6/— 1.6
5 | 6.619.212.6 53.6/2.8— 0.8
6 [15.317.5] 2.2 6|3.6/3.2— 0.4
7 8.4 8.9 0.5 7| 3.0 2.2~ 0.8
8 |68 7.9 1.1 8| 7.9/5.9- 2.0
¥ ! I N _
gjls.sﬂs.gz 7.1 81%“@[ 4.7 4.51 o.z[ 4%
£T malate HiMic & ZHRE
E ® B R BRI7]l ¥ %
e ®| ¥ wLlal & ® A L
e ] _ b
BOND| BEIB(DIH] B
116.1 4.8~ 1.3 1]6.71.3— 5.4
2| 6.3 5.0— 1.3 2| 3.1 0.7— 2.4
3/7.9 9.3 1.4 3/2.6/ 4.4 1.8
4h2.8 5.1 7.7 4| 7.212.0 4.8
56.6 7.3 0.7 5|3.6 3.4- 0.2
6115.3 6.4— 8.9 63.62.4— 1.2
7/8.4 3.0 5.4 7]3.002.3— 0.7
8/6.8 67— 0.1 8| 7.9 3.0~ 4.9
¥ R F W
£ s.s\ 5.91— 2.9 33%'%‘ 4.7| 3.7~ 1.0 54
#8 oxalacetate FRINKC X BEFEREAL
E®F R | BI7I% R
2 w|%|vrlele wn| § v
No. B gl [——— % B
Olen| B | e% 8o 5| oF
1 | 6.1)16.9010.8 1| 6.710.4 3.7
2 | 6.3[18.612.3 2(3.1]5.1 2.0
3 |7.915.1 7.2 3/ 2.6 86 6.0
4 12.814.1 1,3 4|7.214.2 7.0
5 | 6.6012.2 5.6 5(3.674 3.8
6 [15.3/52.1/36.8 6|36 52 1.6
7 | 8.4136.528.1 7| 3.0 5.0, 2.0
8 |6.89.4 26 8 7.9 6.9— 1.0

3Fiéa| 8.8l21.8¥13.0‘148%u;é

=

4.7’\ 7.8} 3.1{ 66%

9 DERERLTERTIEE IR R ILL
T, ERRRECREXOEE OBINL succinate,
@-ketoglutarate, oxalacetate, pyruvate, fumarate
DHETH O, citrate, malate = L O T ILEELEINSE
DREMEES e\, —F, W [7 ] HThH suc-
cinate, @-ketoglutarate, oxalacetate, pyruvate
DIATH B »3, fumarate, citrate, malate DS
REEREEMMY B AV, F/ malate, citrate
OHALKRE, oML EHE LeBETh, M
(7] BTRERBCHLEEOHEESAHINT
W3,

HWAE BEKGUICER

ERRRB ICRE 7] FRAMEE 200
¢ mitochondria DU T pyruvate, citrate, -
ketoglutarate, succinate, fumarate, malate Jo L
U exalacetate DEELOBENDEE Y EL, EX
KA TIL succinate, a-ketoglutarate, oxalacetate,
pyruvate, fumarate OHICEE # HBEOMNEY S &
¥ citrate, malate [T X O TREEEROMMNY A
Bz &, A 7] RRE TLX succinate, a-
ketoglutarate, oxalacetate, pyruvate O J[HiCE#%
DHEED K 0% 8 8, fumarate, citrate, malate
TREXHEOBIIEDR WL, ¥RBEEREE
OB citrate, malate QP A TIRIGL AL E
Rinwas, FooWTFhoEEyRnL 2gac
LR (7] KR CREBRRR L DEBLC L2 BE
Lz,

2T, WD mitochondria (DWW TR4 A% Cic
Christie B 33 & X Gallager & @ rat brain O
WTDOHE S 5., — 5 M homogenate 35 L ¥
slice # i\ vz TCA cycle DR CREZBIDOHE
Hib 5, HHOBMEK LWL brain homogenate %
Fvr 5 2 pyruvate, a-ketoglutarate, glutamate
38 LT succinate X EERTEBIBMBRE AT 523,
melate 351 O fumarate ik E§ R 0D TH <,
malate I X % slice DEEEEE OBINLE<{ED
7ou, ¥, citrate (2 TlX homogenate 3 X TS
slice & dBRHEMMISL RBTHLBELT
W%, = QR ELO mitochondria % FH Vo BREK
LELDHTEULTWS, HIL citrate, malate
F LU fumarate HELINIC L eV SBRHLD,
ik 38t 5 TCA cycle OFERX L ALEENCE
%2 T\WBH, RO mitochondria (& glucose 35 L T
glucolysis @ intermediate BT 2B £ HAR L D
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ok FOMOERE R ROTBEY RT ¢ L5406
rTesl, ER—HROTOKERRC DPN %
Hm+3 & citrate HEILINBREBRO LAY &
ETCW R Z2EEWD 7o, PRIOYBLERWTY
TCA cycle REAELTWB L Bbh3, zol&E:
B TCA cycle ELR TR BTHD, Zb
BHYETH LB BTREYRGT W3S,

—%, BB (7] RRD glucose R oMBico
Wik, EEORED, FADC X bREERDE
F+szk, ¥Ffz pyruvate DEELFHIETL TW
BN INTEY, BE, (LA LoT
hexokinase FEHLETLTWB T & b D
. ChicH o R % & ML TaETE, KB
[7 ] RRICEWTIE glucose H B ARMNCIET
LTW3bDEELTIWERS,

WOW & B

EBRERIUMNE [ 7] FR oV Tpyruvate
¥ LT TCA cycle D& member # EH L T 58
XHBEAY Warburg BREHELHAVWCHEL, X0
B,

D 2k ZEELWML V3 SO mitochondria
OEENERR, M7 7] FRCBVTREFR
RO#: C—RICIETERL T3,
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Studies on the TCA Cycle in the Brain Mitochondria.
1.

On the Normal Rabbit Brain and the rabbit Brain with Latent
Cerebral Local Anaphylaxis.

By
Shinnosuke Higuchi,

First. Dep. of Surg. School of Med. Okayama Univ.
{Director : Prof. D. Jinnai)

1. The respiration of mitochondria was measured by the Warburg’s manometer and the
intermediates of the TCA cycle were used as the substrates.

2. The Oj-uptake of the normal rabbit brain mitchondria is about twice of the rabbit
mitochondria with latent cerebral local anaphylaxis.

3. On the stimulation of the substrate;

The succiaats, a-ketozlatarate, oxalacetate and pyruvate accelerate the Oz-uptake in both
cases, but the Oz-uptake of the normal brain is always more than that with anaphylaxis.

4, Fumarate stimulates the Og-uptake of the normal brain, but does not stimulate that
with anaphylaxis.

§. Citrate and malate do not accelerate in both cases.




