F

612.82 : 612. 398

#

R FEE Y N B extract ® 7 v x 3 ¥ & B HE

RILKFEETMERBELEE (EME : ANZFTE&RD)

A H

o7

(hRfn 34 £ 2 A 14 HERRD

" £

ﬁﬁﬁﬁ%&TV%;f@.ﬁﬁwﬁﬁﬂ%%%
L, BOREBRERETY v ==728mL, &
ERBTRATASOBER, Bk SHROEHEC
;g—cgaﬁg NTNWBRETATHS 1)2)3)4)5)6)7)8)8)10),
31, Rats, BREKICKISEDOD, BR4BERE,
RRFRERICENT, 2HrIEBOTOATNS
THAHIER, BHICHRL S 2EMOEET S5
b, ¥-B4TH35. LHLEDL, TOTVE=T
OBRICONTIE, ERVEREXZRESD>TVY
VWERTHY, BESIR, DLABSTHNTHASASE
DRBT S ED2TNBEDTH S,

ZEEZORE T, BE, cOTVvE=TEHLH
ROZRRHICPIT 2R L, BHicELOLES:
MZ 12D, BT v e=T7THXICT 3 / BOBA
CONTHEL, Bk b2 HMREBTRTN 5. FE
b CNOOMRDORETZ, REXVICRBAI5
®/HLEERRS b)) v L2 ARBRICKRS L, ATED
REUIRREBIOTHHA, ZORKI, &
CRAU B BAI - B30T v =7 25 L -FEAS
DRRIKL, 207 I/ BOBENEL(EST
WAESREE S M,
BAOAEILENRRIE, FicHES T, B,
TvE=2TET I/ BOHBRDOHEDHIFHICLT
b, EROMERIGH, BATHREINTVA TS
AW, BRCE LD, ThET, AFOKE
TR ZOHbEELTT Y 2=TREROAICIL
DTBERETTHTHRIDTH D145, HROFAH
R, BTy 2/ BEBICRI v LY DHE%,
invivo ZBF B/ VI VARDATHS S LHE
A, FEZ, =/ BCEES M) U LhEBROS M
SIVRLR, s vABRREBOBRBICLED

THHH LOHERETTIED, CLRFERDT Y
T=TREAEEE L—EORRIKMZ T, EiT,
ZOREEE SHEBRETILELR LD TH 2.
19354F, Krebs?) |3, BHEEMHOMEEYE, 8
BeIhA, R, WROBWRSER, SviIVvEELT
VE=TPO, SVEIVEEIEERRULN,
Hi%, Orstrom et al.17), Cohen & Hayanol)I9),
Leuthardt & Bujard?), Speck21)22), Frei & Leut-
hardt®, Elliott2)%) %4, T DHEOH
RETO2TED, chbickde, TvE=7LS
VEIVEDD, S IVEEIER AL,
Glutamine Synthetase (2, AB R, R, BE B
ZOR, B M 8o, K K 4oNBECE
LTWT, TORGICIE, Phosphate, Mg++, O2
2E|L, 2#€HH L LT, K+, DPN, Cytochrom
C, Citrate, A.T.P,, HBHYHEE LT, 7575=>,
TF 7 ¥ v 35, 3t Pyruvate, Crystalviolett,
Methionin sulfoxid 23 3% %5 L¥N T35, FE
2, ZEE2EEBLL, MOERKRBE, 7rE=T
NEBECRLOEBREALEZ, TD, FSvi3
YEREOMEE LV HF, UTORMRESB..

X B K&

® Enzyme Solution DYE®)

HREH 100 OXRBE AW KEEZHEN H
BRFFAT4AT Y REITHME FE 15~
20(EBZDBH 7 € + ¥ % BT homogenize L,
REBETS. 2%, B, BT Y RUFx
—FVNEROTHRAICHERL, BBRRICIOIK
E¥ 5,

LiEwmREREL, S050FREKEMNZ, B
#EL, LH % 4°C icwH), Eic /s ZO pH.
4.2F5ERR MK & A, BrL, vhE% pH. 7.2 4
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ESIBTE K 2.5 o [T S ¥ B,

® JIwizIvOERS

ER#%ORBEE D ChKERDI0F =R LEE
BAEmAZ RiSZi1Ls, &L LHE %7590,
70°C®) |TRDT, s IVvEKEBELD, £U
tz7 v ®=T% Conway W B i #ATTEICK O
T 5, OB, BLHBEDIS Vv EERE—
RIBEEL T 5.

@ 7vE=TOHE

Conway Unit D #} 2 i SafKEE S Y #, 1.0ce
WZEIIIARKIERES F0.0004 NiEEE L.0cc %
ANTE &, SE~RBEEZERIC, 0.5ccEMT 3.
AEOREARAL, Unit £ 1K5MHE, RR¢
L7k, WEOD Hi#%, 0.0015 N KE{t<)
LEBOTHET 5.

2B B R

IR, BERKEBRNEE extract DS v x
VARIETH 5. #IRD Enzyme Solution IC, F
E%Z, Warburg 188 i, 37°C, 2553F&A8
thC incubate D, V2 I VEERARTL: B
fIt3 uM/tube, Reaction System (2 T i D<€
b5,

FiCRTML, FEIVARBRIRS,
1.78 uM/tube, BIE, 1.20 pM/tube T, 12RDILE

#f F
IR BEKBEMNE extract © glutamine
ARk RE
P3| SR pM/tube | B35 | AHRE 4M/tube
Nol 1.60 No 7 1.48
2 1.20 8 1.58
3 1.53 9 1.46
4 1.43 10 1.4
5 1.78 11 1.47
6 1.76 12 1.67
E ] 1.53 uM/tube,

Reaction System

Na. glutamate 0.05 M
Neutralized NH20H-HCl 0.02 M
Neutralized Cystein+HCl 0.02 M
A TP 0.004M
Mg Clp 0.02 M
Enzyme Solutione 0.5¢ce
final volume 2.0ce
pH. 7.2

813, 1.53 uM/tube THo7-. YU LOSHEEY
SHRTREEFBIROmML 3.

E2FRIZ, FEEEREVTTOLEREETH
R

w2 % Reaction System @ #& It

luta- | hydroxyl- . Enzyme | glutamine| ,

%nate amine A.T. P. Cysteine) Mg Clg Solution | 24 B & | & B ¥
Complete System. + + + + + + |L.7uM/tube| 100%
Without glutamate - + + + + + 0.07 4
Without hydroxylamine + - + + + + 0 0
Without A. T. P + + - + + + 0.14 8
Without Cysteine + + + - + + 0.34 20
Without Mg Cl2 + + + + + 0.40 23
Without Enzymz Solution| + + + + + - 0 0

45, Reaction System OZIEAMELEEFES
“Complete System” T X Z{HiZ, 1.7 pM/tube T
b, chixxm, 100&9 3. X 2, o
BHizzodxdsl, EEDOISvE I VEEROD
O, iz, 0.07 uM/tube T/ v 2 I v AKREID
0, EIRiC, TYE==THETHAEFoF
YT Y ERALLODTIE, BRCEBIRE
DTWED DI TAVE—HBFETHD A T.P.
AR LTHF27: b O™i2, HER 0.14 pM/tube,

WAL D ELEHICBBICRES, COBALS
V3 YARRERBETONEVRTSS. EL
ORISR TREYGHE L L TR Exbhb YA
54V AERNTHSE 0.34 uM/tube ARFA0FL
1ot t, SvsvARKISEEETSLS
nalft~ /A vy sERVECH, CORER
0.40 uM/tube THDT, #123% DA KETHO%.
Bi%OWIC R T <, Enzyme Solution 2K b
DCHFISRARE ST, LRORGHIRUET
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HLBEMHESES.

SRS HR H3FIR, TERAROKES A VBELEAERLT
" o ERERTHS. RICRTWL, pH. 7.2T
5 /\ Fotcboss, ARMERGHE, B 1.94M/tube,
¢ SIS 1.4 uM/tube, 5 P13 1.6 uM/tube TH
3- / ?'.?, \ f:. pH. 7.4Tl3, F50.97 uM/tube T, pH.
2- n 7.20bDICH~5 E58%ICBFS. A BC pH.
1- \\ 8.0MbmMiz, F# 1.05uM/tube T74.5% T
/‘%,..l.an 20 140 760 1.80 500 otz X, Btf, pH. 6.0 OFF T, F¥H
1.0 uM/tube T 54.5%THY, #F, pH. 7.20F
M3 M/tube E % 7, CORSOBEATA AV ML S S HCH B,
1.161.29 1 LA ED#EC, in vitro D2 v 4 I VARKICE,
1:30~1.44 2 BIRICRLUEESPRB O ESORTH S0 D,
L 45~1.50 5 CORMT, BEEYMOTNERTL O
1.60~1.74 2 RTH5.
1.75~1.89 2 AR ) B, Z+BROZNThHs., HREIO
¥ 3K pH O B E
2 6.0 7.2 7.4 8.0
Nol 0.8 (47 %) 1.7uM/tube 1.3 (76%) —
2 - 1.8 1.0 (55%) -
3 1.2 (63 %) 1.9 - 1.1 (18 %)
4 - 1.4 0.6 (43%) -
5 - 1.4 - 1.0 (71 %)
E (54.5%) 1.6 (58%) (74.5%)
B4R FEBYMEE extract O glutamine ~50 g O+ HEAA, WHEICL D KEEERER,
=193 Enzyme Solulion 2#fE3H, KBREFKTH 3.
wl| 7V VE TN vE s v EARIER, BE, 1.33 uM/tube, BIE,
Bl i 1 YAV L7 YT ON uM/tube T, 10PIDFEHNT, 0.81 uM/tube T
onacelo| om ol TS 5D, KRBICK~3E, TROBRESEOTL
3 0.80 8| 0.88 BHRTH.
4 0.47 9 0.76 (b) 12, 7% TRBE extract I X ZARETH
5 0.55 10 1.33 5, ZBREI_ELAKTH . EHIZ, BS
i 0.81 1.64 uM/tube, £ /5 0.98 uM/tube TH Y, 84
b Fex ) L6 5 14 DEHNT, 1.18 uM/tube T, TEARBEZT+H
2 1:35 6 1:00 RO TE L.
3 122 7 0.98 (©) 13V & DRt extract 2 ANTHfET
4 1.06 8 1.07 H5. R, BMASBRICEVT, REROKR
BréorxEtInitoTch2T, HIHAT,
Fio|  1.18 2.45 uM/tube, %2 BIC, 1.15 uM/tube THD7z.
¢kt 1 2.45 2 1.15 D oG ERICREE, F2ROZEKICE5.
d r4a7422 [wive| 1.5
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g2 BEBYIRAE extract ©® Glutamine &
BRESAR (ol EHELRT)
30
20
S °
k. [ ]
' [ ]
tof ° ;: )
r
“e :
R
L) I z S
E 2

HOKRBOE, 1.53 uM/tube TH 525, Th
{2, Elliott? D brain-extract % i 7= ZBRERIC
L—HLTED, FOFTOLERTH, KK

BT

BDTRCEECERL T 2%»0, KBRRE
extract D7V 2 I Y EBER, £SColog
KHBHLAT, RULBRDRIEVSDEEL ohz,

{RiX, Reaction System DR TH B3, £E
THHEI VA I VEBREVK, 7Y e=THT
HEEFoFyNTIVERIE Hitsvasy
BEBE SNNDITURTH B,

ATP B CORGHETT 3BOEED
energy donor EEZ SNTWN B DTHBH%, 0D
YHERSHE, PRORISRHELEEIATEY,
Elliott et al. 20%) FRRTBDE X —HT 3.
YAFAVERNMIBEDAREDETIR, COR
JSIC, FHEDED ZREART DU OAEER
LT3, Mg*t § RAIR EINTHAR, RO
BUHITIE, ChZEROTOTD, HARNTER
DORICTONZEAbHOk. Zhid, Elliott
OREREFBELTVWBEETHB5, LbL, Mg+
ZROTE, FvE I VARKELET2E05 01,
purified extract DBFATH D, FLDAz, crude
extract T, —IROFCZDRRBRLNNDIL,
BA TRLOIKROAENEHEZL T 5, Enzyme
Solution Db HMKEI, Eiw, KISIRESIL.,

XD pH. OETHBH, FLOERERLULHTR,
7.2%%, @ pH. THor.

Xic, BHEEHOD, Svi I VARICOVTTS
B0, B5RIE, AEBonl, TvE=T, 7

F5R RERERYLSFCEEHY O MM KR B

mg % .. 25 Ly

m AT AR T AN EAGARG P AW Ja ¥ yaﬁ/hﬁ,:;ﬁz
X 2 B 0.62 80.3 158.4 35.2 30.3 1.53
t B RB| 057 160.7 21.6 30.2 0.81
¥ < x| 050 47.5 52.6 19.0 15.1 1.18
E b 1| 0.8 95.5 108.8 7.0 23.9 2.45
e b 2| 059 86.5 145.7 11.7 33.8 1.15

WEAIVEE IwvaIv, YT/ BB BXUT
ARG X BEOEE, SviivEREICHREL

bOTHBHM, ThERBE, SviIvAaKER,

in vive D/ w4 I vERE, BERBERAEETS
OO THB, THbhb, SVEIVEDEE
&, vz vAREEDRICIE, —B LU EER
by, TEBYEE, BFEEHYCEHNEVHIBKC

BBLITHOT, SviIvEERY, KOBEBL,

BEUBRETA LTV A HERRT 5. RRbH5HE
TH5.

HEICbORIZEL, M7 v E=TE, RO
B L TR ERAEE L, B ORBIREBOZILIC
MOTHRL, TERC, chet, MOBEEL
ZYEHUTLEELO>N B OTHA. HE® I
b7 v eV 42 ABRICEL, MEaT v e=TRE
BEECHEME LD TE VL, BRI/ vEIY
BEET BT EAEDR, HEEIENT, SVEIY
ARBREY, 7V e=T AR THEEHEL
f. bEXD, TvE=T, McEOTRERE
WRTHSICHEN L, M3, CheEPpiilE
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THHEE DLIEWTDI VA I VERBRER,
COB, KICERI Z~XBETHA .

LT AT, REOEMWR, K, RIIFREES
<, EENEMERS, T ve=THERICERT 25
LWEHL, BROBRICENTH, BAa BRI AL
ATH0, COBICBAL TREICH SN, Thid,
ERGRETIR, —Bic7 vy e=7EEBLTH,
BB S NERTRINICKL, RITRE TR,
#WinT 204 CTLEINNE, SRICERINSC
& &1 b, Ammonia removing mechanism, U\
TR, v a3 VABBEOBRERE DT 282,
RBCBREINBDTHDOT, #OT, HWaDER,
RIIFHRERD, vz I VEREBOMER, 4
BOBERREO—OLEVZ XD,

EEOERIZ, BWNEES XODBO AKBEICE
B3, SvaIVARBOERERZBL ML, A
®o, b IHEIC, ERHREHERTIOLET
5.

® &

LZEEYNNBE extract D7 v & I v ABKEE (37°C,
254y, pH. 7.2, Z84&#8) %, Conway B EIL#K

® xR B 2137

SrEEROTREL .

(1) RE A BEINE extract DIV 2 I VAR
&3, EsosHT, i, 1.53 pM/tube THDI,

(2) —+ BB MNEE extract T3, ¥,
0.81 uM/tube THV, KRBILE 5.

(3) 75% FINBE extract 2B 72b DT, ¥,
1.18 pM/tube “THD 7.

4 OLNEEAIZ, HoOH2MGRET DR,
Y1, 1.80 uM/tube THD7c,

X L
FEHL, FIGHICE LHTIET.

Nitrogen Metabolism of the Brain

Part 15 Studies on Activities of Glutamine Synthesis in the

Brain Extracts of Various Animals.

Tsuneko Ota

Department of Neuropsychiatry, Okayama University Medical School
(Director: Prof. Nikichi Okumura)

The activity of glutamine synthesis in the brain extracts of various animals were obser-
ved by means of the Conwsy’s microdiffusion analysis. The brain extracts were incubated at
37°C, pH 7.2 for 25 minutes under aerobic condition.

1) The activity of glutamine synthesis in the normal rat brain extract was 1.53 M per

tube on an average.

2) In the mouse brain it averaged 0.81 uM per tube and was lower than the rat’s.
3) It was 1.18 uM per tube on an average in the cat-fish brain.

4) In the human brain,
average,

even though only two cases,

it was 1.80 #M per tube in




