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% D glucose fLHNIT I LT ¥ amino O EE IZET LM

g1l R
B A X R A anaphylaxis RE KN E D glucose A L T
FRICB XIIETRELZD amino BEDO B DWW T
(KR LOEE 13 H50E B AR« BESRECEOTRELR)
MILASEEHE 1 () SRR (a8 MA%E)
E¥x+ (b X H A

CFRAT0 33 410 B 11 B 28]

. FNRMBOBETT LA TV A L) KAEAR

B1E RELEVEROER Embden-Meyerhof O BRic Lic#ioTAHRENS
BMRRZO LA VEF—FBEZEOESM P D glucose EEZOLNTWVS, 3754 B glucose |3 hexokinase
ZHBWOT W B 1-0HLD, D 2 F —KHIcES IC XD THI% X 1L T glucose-6-phosphate 4 U,
FBLBIFIZOVTIZ glucose DRFIZEHHTE DHEE IR T 5L & BB 2L D TCA cycle

BN HDTH B, glucose BPUTHMINBIBA, ZANTOVICE COz & H0 KETH I B &
£ 1 X glucose ® K 3 B B
glucocse
glucose- 6 -phosphate - 6 -phosphogluconate—‘L
fruttose- 6 -phosphate ribose- 5 -phosphate ribulose- 5 - phosphate

!
fructose-1, -6diphosphate
|

dihydroxyacetone-phosphate —D-glyceraldehyde- 3 fphosphate
1, 3-diphoslpho-D-glycerate
3- phophg -D-glycerate
2- phosphj- D-glycerate
phosphoen%lpyruvate

lactic acid«<-—————pyruvate

Acetyl Coenzyme A

R
e T
Oxalacetate Ny
7 Citrate
malate I
o TCA Cis-aconitate
fumarate cycle o
isocitrate
succinate COg ?
0 Cco2 \.Oxalsuccinate
Succinyl

Co A<—a-ketoglutarate

WS EBTH 5. = O, FFELTIZ Warburg- sotope b LW EBPOHET L E C DOBER
Dickens DMFIT L 12 23D THHYD HED b D A5 EhOTINEZZIoNn5, FLEIHAD 53,
BESFBLS5TH L, %E/NEFED D radioi- INHDWVTFRICLIB IRV EEZ SN 55D 8%
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AHE LTV, ZhhA0HELBEOSONER
HDEZAHBEERELTHEL, LhLTFiice ki
WA O BRIC L X Mo glucose [3#985% A% CO2 (2
EEL I NH13% A3 lactate & L T, F 7242 %63
pyruvate & LTMHFITHT L %113 TH 598,

STHHIKDERICE T, BERL O AT
DOFERZIES MT 21 0NFEE, &5 0IIRRE
EHREORIEAER L, BERBEALTHICE 0T
REDLLAMEHICRENENES DR ORENPD
Spratling?), Rosenow®), Bering® & :HEUBM&ET
allergy i€ OREED LY, THIEALTHELD
MENFTONTE 2, T2 5, HZEOMRO,
HAD, KW, GH® 53 MaE, FmE, Fik
IE'E phosphatide, a-streptococcus 73 ¥ % & b
WT, Whw 2B EMRRAT anaphylaxis (LA fis
R T7] &EMT) BiAEERRL, ZhoI3meeEm
RS 2 VI RENRE I N bDTHBEE
FL, IITFITOVOTORREL TR & L
THRER, E{EMIr-OSI oM, choD¥
FRIIEAZRIZ LD TREREIN TV AR, 4
505 LR 71 BgDRMTEILEINZE ITE
HEN2DRB>¥OHRTH 5.

1) cholinesterase HHEED FLE (16))

2) FEHRBOET (FKID, FRID)

3) k7 2 s BEORY GFLEW, 8119)

4) Na, KORHER (KED)

ZhoDSH BEERBIZD VLTI, EAWD 3K
BREFEIC X D glucose F B L pyruvate A2
LTERL, chdB30ThdbzoFBrEESL
TWBZEZBOoMTLTVWS, BRIz
DTIRFERIT) 13 Warburg BREEH 2 50T
[7] RREEBEROMICIBEALEERS LD
Moty MR 13 glucose FRIKLICE U iR
(7] KRR TRBEFEROBET.2ALEHTNS,

INSHEERHBICEATAMAEDS B, EHHTH
Bk 5 mERME 7] RRIZET ZHEERHOET
A% glutamic acid IC LD THAIETHEVHSHET
b5 (FHED, PEMD),

glutamic acid 3 FREORCRICHDELFRIC
HFHET S amino DO 1D5THD, EEEROEAH
>bYHERHBOLENS D, EHDTEERELUHHTH
AIENHIONTED, T i3 Kergl® 525D
TEREINTVEEZATH A,

UL, B3ROl EE amino B D ) B K
glutamic acid (T Z DX HIEERNHBDH, F /-

X F A

D amino BETIRE S THEh LI RICEKE %
WE X glucose T B XIFJ amino BEDIERL
UASREMICBRELE S EEX 1,

¥, RIS LUTHE T 5 amino BROBEEL X
U SBIcoW\ T i3, H. Weil-Malherbe?d) D#4 3
b0, THHELLRIKAD SO8ERHDH, C
NS ERELDTOTFHERS 2ERLTO¥
D 5D amino BEA L BNBZ EITLT:,

1) glutamic acid

2) glutamine

3) aspartic acid

4) asparagine

5) 9-aminobutyric acid

ATz odD amino EEMIND glucose HHBfICY
DEAHIZEART Bh, KRR 7] KRRICHT
BIERIIE S THEDPICOOTORRETOIER
DN TRRB L EITT 5.

£2 E B A X
B ERREWY

HER 2.5kg ORPUEBEARREERL . B
RI7]8HELTRTRDI & X HEICL Y IR
Lcha (7] KRAEHEALE,

F2E HEDIERT L LRBRIED Tk
$11E 4mEDIEK

Frit 24 i PSR IRICHE L1-D bE0#
TG A 4 L 54°C 3043f8], water bath
ICTH@ILL, 0.5FDENGICAKEAMZ1-bD
ZHbii,

%21\ 4jaKeH phosphatide (LAT4 R4
P EMECT) 4 Mg D ek

FRUEMOVELAME L ELIZEVRE, Ka
HOb %258, R THELTRIRELL, C
AR THEBE DMK aleohol 2MZ, K4 L
IEAS R (FMITBOTIIREIREHIC) #9186
WE L, K& & @ phosphatide % alcohol |Z%
LS, DVTELEFIZID EBESBL, C
NARBECTERET 2 LIS RESRRS.
alcohol Z D ERE LB DL, THhitdROD
ether ZMATHEMT 5. COIVREDHFIE
TICTHRBLTETS, COMBIC aceton % MA
TEHBROLBAEE LY aceton % Bk 5 LHEK
@ phosphatide 23T & % b} ThAH, ABDIL
B4 X5V BOD ether (&L, Bi%DBAEES
Bl LB AT O bDA2 ZERRicfH L, CO
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phosphatide DRFEIZEEIRICA 1L 72 aceton b
P ZKERIZTREL, BRIV LTI
REESTIRAEPC LR L, FITHTIERUZHEN .4
Mg 2ccic 10 mg DEAICEA LU emulsion &73
LTdbin,

B3m KfeoHk

EROEBIRAICHE 2 BT IR L4 fs P % pro
kg lecD¥AT2E2 B dEtER L, 12HKIC
Arthus FUSEHR L, T DEHD bDEZ SURERD
4R P % 2 FERERME T 5 BhES L /.

EIW EBRRIBEMLI amino FE

1. glutamic acid R

2. glutamine MBS

3. aspartic acid Mm%

4. asparagine FEBLE

5. 7-aminobutyric acid F1{LFEZB D b
O%x3EBEFERLTHHLL.

m.p. 201°C
ti% 50 amino B3 0.1mol L LTH B,

EAm FEBRAELICRIGR

FRAEMEHEL T RIENIC (10~208) 0°C
EL7:1% KOl e L, RMiKE mwE % ¥
MUKEHED & % 48k, 1 KCOBREZREE LT
Potter-Elvehjem (D homogenizer % AL TH X
%109 ® homogenate & L 7c,

IhEH O UHER L 7o Thumberg EFMIC
AL, FBICRISRERIEL, 37°5C O W 58 &h
I TAOSREFUSH L D (R % #h 3 5 Hikic
TH&ELT.

BIeHRELTIR, 2¥DILEHABEL LBV,

0.5ml phosphorbuffer pH 7.17

0.5ml 0.01 mol glucose

0.2ml 0.1 mol amino acid

1.0ml 107, brain homogenate

0.8 ml ad. aqua dest.

A28 3.0ml &L7.

B  glucose % /jth
Somogyi?) D f5ik - LDt D Jjpk il
THLEDEFDTELTHA.

1. 5 Hufilk s shIAm
2. K90.335EKEEIL/ N Y O LK
3. M MKE2HEEY — & 28g, B AR

HY)/—4 40g %# T00cc DKicEh L, 100cc
DHEEFTHE Y —#ZMA, DOTHRE LS OREE
BESAD 10 g/dl HHkh 80ce MATHEW & L W,
KEMAT 1000cc E75L, 1~2 HERICHKEL
IR B%BEICREST B,

4 E2ERE: =) T/T7vETVE= 12— 14255
% 450cc DKICEML, T hIZ 2lce DEHiEEE
MZESBAL, ¥5123g ODRERMEEY —4%
25g DKICEMLTMZ %, 24~4885f8, 37°C D
FEIPRRPICE R IB BB ICRET 5.

Eie, RIS 3ce 2L, Z1ic0.3 HE Kk
fbs2) 7 £ 3ce 2IM, KABMELADL, 5%
BB TS 3ce 2 MA TRIFL KB L, 18008l
TS5 B LRT S, —DLSICLTA I B2
cc %, ffi51Z blank A& L T/K2¢c 220, B
DEHDITHRE 2 ce EMA20MIEI A b (2 18
%, RM2AEMAKPICTHAL, DOTL BN
2ce AMZIRWBE, 20cc DAEMIBRL,
blank % 100 % IT & b & # Mk D FBE 4 & 3%
Beckmann REBHEIICIVAEL:. LBEE
I3 660mp 2Hbic, CHICEDTHOHUNHIE
BRUTEOEEBRICHEEENSSE D &
&£D glucose DEAE & &7z,

FBIT X B K &
F2EICBNTORESESERBBICLVES
BXUWE I7] KR W\ T, 4D amino &
RINEED glucose FIAABEL 72, pikizF1~6
RICRLI-ZTELTH D,

F1HE AminoacidiZMOLVWBEOEE R L
UClB 7] # RO glucose F|HH

EZl v % m | WRI7In
§ glucose *Ufﬁi?x [ .éf'.r glucose | FEE
2 AmREM) (%) 7 fimaew (%)
1 0.58 12.1 1’ 0.62 12.3
2 0.75 15.0 2 0.40 7.9
3 0.64 12.2 3 0.60 11.3
4 0.85 14.7 4’ 0.62 12.1
5 0.50 10.4 5 0.59 11.4
6 0.80 15.5 6’ 0.49 11.7
7 0.51 10.2 7 0.41 8.8
| 0.66 12.9 |.1y 0.53 10.8
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b K F A

W2R glutamic acid HEMOBEDER
BIUOMB [7 ] FRMD glucose F]FH

75 asparagine JNMOPEFDOEEB LY
R 7] RERD glucose F[A

w| E o om |5 mmrrim Zl 2w m || mRi7IE

% | glucose | AT | & | glucose | FAE % | glucose | FIE | & | glucose | FIAE
5 FEgleM) (%) | B #ARKM) (%) B #EEeMm) (%) | 5 #iHEEM) (%)
1| o8t | 16,0 | 1] 1.26 | 25.1 1] os9 | 1000 | ] 1.07 | 211
2| o8 | 158 | 2| 1.27 | 26.0 2! o062 | 120 | 2| 1.00 | 19.7
3| 09 | 17.4 | ¥| 116 | 23.2 3| o060 | 109 |3| 076 | 15.2
4| 115 | 199 | #| 110 | 21.3 4| o072 | 132 | 4| 090 | 17.0
s| o8 | 17.1 | 5| 1.0 | 201 5| 08 | 13.8 |5| 09 | 16.8
6| 1.20 | 23.1 | 6| 0.95 | 22.7 6| 055 | 11.3 | 6| 0.94 | 18.2
7| 08 | 16.0 | 7| 1.05 | 22.4 7| 0.8 | 16.0 | 7| 0.98 | 20.9
w1 0.89 ’ 17.9 |qzr;3 112 | 23.0 vy 0.67 | 12.6 lrk’:]l 0.94 | 18.4

H3IR glutamine FMOBFADOEH B I U
R I7) RKRMO glucose HH

2l 2w ow |Z| mRr7In
& | glucose ' R lucose | F|EXR
5 FmRLM) (%) | B #HEAREM (%)
1] o079 | 15.0 | ] 0.8 | 17.6
2| o6 | 109 | 2| 1.06 | 20.9
3| 078 | 14.8 | 3] 1.18 | 22.3
4| 09 | 156 | 4| 1.8 | 221
5| o061 | 126 | 5| 1.17 | 22.7
6| 092 | 17.7 | &| 1.18 | 25.1
7| 0.8 | 17.7 | 7| o0.80 | 19.1
m&y 0.78 14.9 Iwg 1.07 1 21.4

# 4% aspartic acid FMOFEDOER R X
ClE (7] #FERMD glucose FIf

# 6% vy-aminobutyric acid REMDFADIE
HREOLMR 7 IRRBOD glucose 7

£

al 2w ow (2| RRI(7Im
% | glucose | FAE | F | glucose pEE S
2 FlEEM) (%) | 5 B ERMWM) (¥)
1 0.63 13.1 1’ 1.37 27.0
2 0.70 14.1 2 1.46 29.1
3 0.69 13.1 3 1.37 27.0
4 0.82 15.3 4’ 1.12 20.9
5 0.80 14.6 5 1.05 20.3
6 0.85 16.4 6’ 1.08 20.9
7 0.81 16.2 7 1.00 21.3
¥ 0.76 14.7 (¥ 1.21 23.8

; E OB OB é WR 7)o
% | glucose | BIAER | & | glucose | MAR
g FRReM) (%) 2 |FEReM) (%)
1] o055 | 11.0 | 1| o8 | 175
2| o6 | 121 | 2| o056 | 11.2
3| o7 | 130 | 3| 09 | 17.0
4| 069 | 127 | 4| 090 | 16.8
5| 060 | 11.0 | 5| 073 | 14.1
6| 068 | 11.8 | 6| 0.63 | 13.4
71 0.8 | 155 | 7| o052 | 12.4
.qug’ 0.67 l 12.4 1:-42;%3 0.73 | 14.6

INSDERILOHMDE T E L, amino BEORMA
OB ADED glucose FIMIT IEH B Tid 0.5~
0.8uM, F 4y 0.66 uM/100 mg tissue/40 min. T
0, B 7 B#Tid 0.4~0.62uM, F$50.53
#M/100 mg tissue/40 min. CT#H 5., F /- glutamic
acid AL b D TIXIEH £ 0.80~1.20 uM,
) 0.89 uM/100 mg tissue/40 min. TH D A
[7] BCi3 0.95~1.27 uM, SE#51.12 pM/100mg
tissue/40 min. T 4. glutamine & JEML 72D
12 IE# B 0.60~0.92uM, ¥y 0.74 pM/100 mg
tissue/40 min., /@ (7] & 0.80~1.18 uM, ¥
¥ 1.07 £M/100 mg tissue/40 min. T&H 5, as-
partic acid ZRIOD & DIIIEH B 0.55~0.80 uM,
5 0.67 uM/100 mg tissue/40 min.,, /& [7)
¥ 0.52~0.90 pM, F£35 0.73 pM/100 mg tissue/40
TH 5., % 7o asparagine ZHRML DO
IZE#B® 0.55~0.83 M, E# 0.67 pM/100 mg
tissue/40 min, CH v, K 7] B 0.76~1.07

min.
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uM, 3y 0.94 ¢M/100 mg tissue/40 min. TP
%. BT y-aminobutyric acid Z /ML 72D
I EX B 0.63~0.85uM, S 0.76 uM/100 mg
tissue/40 min. T, R [ 7] B TI3 1.00~1.46

pM, 33 1.21 pM/100 mg tissue/40 min. TH 5.

Zho DREAREL TEMEDAZR S 57 &
LTBIRL-bO0E2RTH 5.

%2 Amino acid RIMMKBOEFR I T
MR 7] RROD glucose F|H
(p-M. /100mg tissue)

J-tol 7
| 3t .
| »® %
W %
O Cmimsaiid gEataryic ghutmins Gapad e

ML  Ewe APOTY  R0SY R ADEY  RnOEY

B4E BEADBULCER

glutamic acid, glutamine, aspartic acid, aspa-
ragine, y-aminobutyric acid DD glucose FIF
KELETERIOOVTERSLUMR [7] KR
AHREL, B2EDILEREEZ . T Eb LR

fn amino BE7E X 15 A I E R B 0.66 1M/100 mg
tissue/40min. XL, WA 7] KRB TR
0.52 pM/100 mg tissue/40 min. THV, nin
{220 ko TZbhie glycolysis & FIBKIIERAET
bBEEZ 5N %, DT glutamic acid Z ¥
LBARERBIOMR 7 ) HgE s biC glucose
FAsEE SN, MR (7] Bico20T], &
CIRWHBLBLWEE R S, EH level (ERER
B amino BRMIENSD) %225 DICERT 5.
glutamic acid A3 glucose Rt% (BT 5 C & 13%K
EFEHED NRBEENEICKD, TRED X
Warburg R [E 5t % & BUOFSH, BRRHIBRSEIER
AT B LRI VBOBILTVSES, Tho
SBADELBOREREAKDOBFICLIbDLEE
AZoh b, glutamine I L X y-aminobutyric acid
4 glutamic acid & F D 7z { AHRIC glucose DF|
AARETS LR EBICSH 2T 5, aspartic
acid 5 Xf asparagine BEBERMiIC N L TR
HBAHLZANVESTHEXMR [7] RRITH
UTREEEREZEL, THEER level DL iR
#£35. CCrRBVTEHIWRERSRT &I,
ZHN5®D amino BIZWVFN S glutamic acid %
& LT—RORBBBRICET S amino BTH S
EWNBTETHB.
UEDEROERLIY o ORBHARES BE S

NWERIRDO L =BFKIcH D, EERATR—ED
U T CEHIBITLADTWVEEEIONS.

23X Glutamate metabolism in the brain
NHqt
4 a-ketoglutarate«—
succinic /"'/—_ 1
AN
acid ", succinic —>asparate
| semialdehyde / I ——NH4
) // asparagine
I— o S ‘| \-—’Oxalacetate
COz |
y-amino butyric 1
acid «————>| glutamate
aci v +H30
y-amino-B@-hydroxy- I ——>NH{

butyric acid

y-aminoacetoacetate

—%, BEOHL® LEL® SERRH 71X
RTRBERERICHKL, WO % amino BR
WAL THBC &AL TV 583, MOk

glutamine

amino E£|3 H. Weil- Malherbe) € & 1U¥ gluta-
mic acid 23 D& b, glutamine, y-aminobu-
tyric acid 248 5 E2KOWTI0F 155, hic
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DT asparsic acid B3F <, CTibbohk
amino EELVENFEE amino BED K4 HDAHT &
8D, Thodii amino BRI 71 KR
TREBPLTVEEEIOND,

—%, RDEBERIZDOOVTDER » S, gluta-
mic acid, glutamine, v-aminobutyric acid 7% &
i3 glucose DIHHI AL TRENICTEA LTS &
EBZONEDD, NS5O amino B D HAIZ MK
glucose (R A BT I D2 EEIONB, Bk, #
EHDHEETRMR 7] RED cholinesterase 1%
HDOTLEICHLTH L 52— B D amino B
cholinestrase E#AIER level B % $ 4L
IERT A EnBohicEnTEY, MR 7]
BYCHONBEMEHNRERICNSD—HO
amino BEOFAPT LS &I ETEES,
INSD amino BIKKHLT, ILIKREETTH
TWh5, *

BOSE B Er ]
glutamic acid, glutamine, aspartic acid, aspa-

g =
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Influences of free amino-acids on glucose metabolism in the brain

Part I. on cerebral local anaphylaxis rabbits
By
Yasuhisa YAMAMOTO

First Department of Surgery Okayama University Medical School.
(Director : Prof. Dr. D. Jinnai)

There are many kinds of free amino-acids in the brain, most of which are glutamic
acid, glutamine, asparatic acid. asparagine, T-aminobutyric acid etc. The author has invest-
igated the influences of these amino-acids upon the glucose metabolism in the brain of the
normal and the cerebral local anaphylactic (C. L. A.) rabbits.

Glutamic acid, glutamine and 7-aminobutyric acid accelerate the utilization of glucose in
the brain of the normal as well as the C. L. A. rabbits, aspartic acid and asparagine accele-
rate that of glucose in the C.L.A. rabbits, while they have no influence on that in the
normal.

It is clarified that all of these amino-acids have the function to restore the decreased
utilization of glucose in the C. L. A. rabbits to more than the normal level.




