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B HREEBL 7 vE=TIKOWTR, H
ROWFEDXH5 L L, Richter and Dawson?,
Geiger et al®, Biillow and Hohmes®, Krebs
et al.®, Winterstein?, Weil-Malherbe®,
Dickens and Greville!?, Conway!®, ZHO
WRIDE, ZORERDY, thbiflh
b, TYE=FPOEENERLYEMRL, °h
DR OB & BRRBAFSAD B L R BRRT
W3, 7Y E=THRERBRACHERT S
LREIODALRTCABEBETHLEH, &
THEBFCBT 27 227 08K, LBEH
ZTORR, Rz, cha, MomfxsKE
o THEmMTs2hL Wi o Lehd L RSY
HOTHWB LW no, o, Rlic o
T, B2, KoMt gEoTHmT 5L
WhhTnw3aiTh 3,

TyvE=FrBFZEDOBI V¥ I vRIC

1]

DT, Krebs et al. ©, Weil-Malherbe®,

Zfw L L, Nachmansohn®, Awaparal®),
Wingo®™, Roberts and Frankel?9?), Wael.
sch?® B DB OWERD S, TEIL,;

B 7 B, EREE»340TH
b, TolRECIOTETETr 7PI/8
B, ¥, the, 7rye=7LoEEK
IoTCHETEI NI I vOZELEEHE,
MEEEHT ¥ ERONOEZ LHD B L IN
TnB9 X, Zuy i v, RTEiky
R H—-OHET L JETHLIIO, BRE
ZO5GCHRO T P B LR B4, EBAL
BWBPI /7220 C7vE=TF%KH a¥
VP I VB & e, tricarboxylic cycle T
AVBLLEIMOBEEERRBEYET
330THBH2ELbRATWS, X, £kO
RO T v =F L Th, glutamic acid-
glutaminase system WKEL TW B &)
A 355L5k, —HTR, FYE=P4
*vORE L EBCBGRL, AT, 73
JERENL, FiEE, P IBOTHR
B S THOTNWEDTH S,

3T, WRTTRBLBCRANT, BHR
BUHOT7 v e=7EXRYEEL, zhn
RORERBCREL CHET 5 2 2 HEL
ROTHBH, Eic, MO7PvE=7, i
CHREBEROBNIEE, 7, v 7Y BB
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2HLHEEL, TALHEEOBSEER, R,
Thoh, BEEELEROR-E2OLE
EoT, WmcEHT 512 RETT 3R
UToEEZTW, BRER/EDOT, ZZiIK
WET L, ABCRWTE, EEREROT
vE=F, REFIJBROWTF2ok in
vive XK in vitro DEBRICOWTRRS,

=B FH &

(1) 7veE=7ROHED

BHL X BERMEY TR, KSR 510%
ZE LB KB R BV T, 105 homogenate
2ED, chr s FREE LK (15H2500
EE) L, THHAEL, HUKES Y K
1.0cc WE %X, N/1000 158 1.0cc ¥ AN
CTHf LTz Conway unit DHAE 2, £OLE
HHECE2, V TEREK 0.5¢cc FFET 3,
S ORERXEEL, wit ¥ 1EEMBEL,
R L Dk, RNEDOEBYKFEI 7oy
a—Uy XD N/468 KEMLAY 7 A%
THET S, AROEFELXERL LT, 10%
ZHECEB KRR COWTHITE. fhok
&b, —KEELLTR, KRBT vE=U A
EREETHEL RS, TheBLELET,
FPrvE=PRBEYTEDIR,

() 73 7 ElEmon
BHMET R, 5% 7 va—viHn1s

i#

f&D homogenate % {EH, @ 1.0cc &L
b, FrEEBRDTSET VI —VEWLD,
AL ECAR, RTREOR, HEiL,
extract ¥+ b, EEAM FrERKEL, ¢
nic 1.0cc DHEREBAYNL, ERYPE
. ZEEY, #inBL, TEEYHEY
BE, F#EMKOlec #X—AR—2ua<l
57 4~ WAKTRERK, No 51
(40X 40cm) XAV, FHAH By E@EC
Ly bR HWToT 5, AHCERLED
T, BHEKT -/ —vEBRERL LD,
T, FRERERTV, ZEKRE,
0.1%=ve FYvTF/ —VvERLEBRD,
Bk, 93°C K0 FELREILL®. H
bivke7 I JBEEELYIED, 5.0cc D
BABEAYTZ, BOh2HBKY 570 mu
T, Ry Z7vyRBHREAHEZHWT, BRE
ZRE LR, Hcro®fE, BERELDIL
I/ BENRKOBBEIVERERST T,
LBLAELY T I/ EBEBLY TR L,
B ¥ B

(I) In vivo OER &7, FPve=7,
e, 73 IEEYHELR EEFCEWEE
T, Linh, HBMEBICT S 2HREK
»5EREYIT, BMTOERYITOR. '
®1FL, ABR (BFE100~200g) #E&
BEEARACETRLD, MEORBPETESE

B1HER BB E R B’RA
moom | o1 2 3 | 4 5 | 6 7 8 o |¥. 1
Z7veE=TH .
ez  ®| 102 | 120 | 126 | 210 | 0.78 | 0.60 | 1.08 | 1.0z | 042 | 105

CHEBEINBZORHOTRIHML, HEEY
h, MR RN, 8, KBe310%=HE
1V B¥EE KB W % BV homogenize Lz § Dl
DNWTDTF v E=T7BThH%, RE0.42mg
FEE2.10mg % Th Y, 95O FEET,
1.05 mg EThHoOr.

X, #HeHx, FROFERLHBET
JBEThHEH, RLRENTWBLOK, ¥
VEZI VBRI, 5HEY, 140.9mg %, 7
WVEZ X923 meH, TT7 Y /BER,

271. T mgH ThHolz,

H2E REZEZBCRA

e Z ARV ZENE YA

B mg¥ mg% HE meg¥

1 140.3 87.7 32.4

2 106.1 60.2 25.7

3 143.7 93.8 21.7

4 181.8 118.6 35.3

5 132.4 101.2 23.4

¥ B 140.9 92.3 271.7
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K, MREELZ, XERLELeEEL,
BSH, B0 IRR{ LY HY, B ¥
FATAR7 2t vHBIhCHA, REEL
», ThEFE, HUL, 10B=HE/LEEK

2 ® R #
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#¥ % 2T homogenize Lz $ DI DNWT,
FvE=FRICT I /BERAEL THk.
B3R, COHERLLIBLNET ¥

E=T78Th B BE 0.33mg%EE

¥3R HRHEMEHIERFFATPIRT 2y Mo THEE

# TS | 1 2 3

4 5 6 7|W‘-ﬁ;

0.72

Fve=7R mg% |u% 1.20
1.20mg%Thh, THDOEHZ 0.64 meg%
ThHoiz,

wic, BaReRTIOR, 73 /78TH,

HaF BFHEMEHIHECFAF74R

T7x b e THER
oM Iy iy | Iy IvE vy 7B
%8 megd mg% Bl mg%

1 181.5 72.8
2 209.7 110.3 49.5
3 121.5 77.6 42.3
4 114.2 99.8 43.7
5 110.1 45.3 10.2
6 191.0 136.5 27.5
7 137.2 112.5 21.5
8 177.0 87.1 51.7
9 177.0 109.5 36.7
10 180.0 94.5 49.5
¥ | 159.9 ‘ 94.6 37.2

ImE BB, 10 B E 3 159.9 mg%, 7
VNE I v 4.6mg%H, TT Y EBER,
37.2 mgHBTHok.

(@) 1In vitro DEE.

BREARER (E100~200g) »Wi9H, M
Bi% ¥, Krebs-Ringer % hic Ah, &£
PHOHXHANTHEL0.2~0.4mm, HES30
~50mg OYIAHIES, cheEHva i

072 | 054 | 0.36 | 0.60 ‘ 0.64

\». Krebs-bicarbonate-Ringer ¥ IC V¥ ¥ ¥
L, 38°C, Warburg HéERE BT,
4R, WA T incubate L, —
OB ONBEOT v E=T, RUKEIFO
ZIJBBOMRELXAE L., EOKEER
5 RUTEDbT, HREERCOVWT?
e FOFEHTH S,

H5RE, REBRMAZIROT vE=T

HEHER KBREKYRO7vE=T7RE

awm | 1] 2|3 |4 [as
7’@773 54]73 13.8 | 13.6 | 18.9
#M/g

REBRABCOWTHE LD TH B,
FCRT IO, BYO 1KMT, 5.14M/g
2 BT, 7.3 #M/g, 3 RRAT13.8 uM/g,
4 I5RC, 13.6 uM/g, 4 BsRIE T, 18.9uM/g
Thok, HlsEEBEOMME R, ¥
FRERT IS, BUOIE TR, 5.14M/g,
R®O1EETE, 2.24M/g, RO 1EETE,
6.5uM/g, RO 1EBETREMIALNRT,
KOG CIx, 5.3uM/g2, *7EHTMY
mBRRbLIhE, 2%0, By LM, 28
B 3 HEEED 1B, Fr4klE
Plgs, 7ve=7HnREH LR,
REH6 RTE, KRBERMAIFA 207

® 6 & ARERMUFOT I/ BOWEER

¥ b &3 i . 0 1 2 3 4
sy i vEBER pM/e 8.9 5.6 3.2 2.7 1.6
s s L v B uM/g 6.2 3.4 2.3 1.4 3.3
Y7 Yo BER Mg 3.1 4.3 2.9 2.0 2.3
FrAFX vER uM/g 3.5 3.8 3.1 3.1 0.9




2480 be}

JEBOBHEAHEEYRT. thiRse, £
ftoERrOR IV L vEBETHLOT, &Y
D1KMT, 8.9 uM/g »b, 5.6 uM/g &,
3.3 uM/g DR, BB, EiL3.2
#M/g ricb, 5.7 uM/g DA, 3HKME
it 2.TuM/g 272 b 6.2 uM/g DR, 4
BB 1.6 aM/g 2 7&h, 1.3 uM/g D
BPERLTH3E, ZOMOBEREHETHRL

HT1ER FvE=2T7ET? I/ BEOER
g | 1 [ 2 ]3] ¢

—
7 v ® = F [+511+7.3+13.8+13.6

Swvp v g |—33|-57|-62-173
>y v ¥ ¥ v |—2.8/-3.9|— 48— 2.9
+»¥? ¥ B ® |+1.2-02[— 1.1— 0.8

FRAT ¥vEg [+0.3|-0.4 I~ 0.4— 2.6

RLTHL.
Rie, thk, BEfiRMBCRELT22
ebif, BeROWLRS.,

F8FE BUMMcRIZ7vE=T%
7 3 7B DK

\ﬁﬁﬂ
BW#uM/g/hr

7 v ® = 7 |+5.1|+2.2|+6.5|-0.2
gy g |—-3.3-24-05-1.1
s v 7 ¥ v |-2.8|-1.1/-0.9 +1.9
y?7 I v & & +1.2|-1.4/-0.9]+0.3
FTAAT ¥E (+03-04! O [-2.2

1\2 | 3| 4

Thbd, BHOIKBHT, 3.3uM/gD
B, RO 1BETI 2.4 uM/g DR L,
MhITWD OBPERLTCNB8, 3
fIH, 4RRIE O 1ERI T, 0.5uM/g,
1.1 uM/g OBP TH2C, Wi B~
ElniwEtdh s,

Re, vy 3 vTh bR,
3.4 uM/g, 2 B:R9MH, 2.3 uM/g, 3 FSRE,
1.4 uM/g, 4W5RE{HE, 3.3 uM/g % RL, B
fMMBORDE, FeRLRTI K, *
hEn, 2.8 uM/g, 1.1 4M/g, 0.9 #M/g,
DR %, BEO 4 BHELEO 1 BE TR
DT 1.9 uM/g O¥MARL Tk, 0% Y,
IWEIVEEALL, B0 1REoRD

1 By A,

#®

BELEHTLOR,

T 7Y BEER, BeReRTIIE,
incnbate Fi, 3.1 #M/g, 1BGRE{E, 4.3.M/g
2 BfEfE, 2.94M/g, 3BEMEMHE, 2.04M/g,
4 B5AME 2.8 uM/g ¢, BAMNMOER,
HeRELRTIOK, B, 1.2.4M/g O
tn, K, 1.4pM/g DR, HLRR 3T
B0k,

FRAAT X v, TR, 8.5u4M/g,
1B fE, 3.8 #M/g, 2 KFRAfE, 3.1 aM/g
3 BERME 3.1 #M/g, 4 BSFHME, 0.9 4M/gT
bot, BT1HR, BeEKLIDOTHH LKL,
4EEMEREDST, 2.2 4M/g O B HRAED
hashicir, BUTEEARRWEI T2
1z,

E E S

%S, RBOF—F—~LoONnTEREFRNL
TRE 5. BBERACKRALLLOOD, 7
vE=TE, ¥#H, 1.05mgHL E 5D,
Richter and Dawson® @ 0.28 mg%, % H
D 0.3 uM/g LERDERC KD LERET
3% 523, Richter and Dawson O%ﬁn, %k
H 35~40g OREREZAWTHEL &b
DThHH, Bo, KERRFTZIVF LY
IVHERTBTLHIT7 v E=TEEFEE
ORfEThHh, FHOERb ¥, 4E0g
BEEOLDEAWTELALEORTS 3.
BRERCE L, 4% 100~200g D3 O%
Aok, thrBr<sike, ¥3474
AT %t vEXBWABKLTH, Rk, B4
OMBEZMZ B L THERTHLENLTH
5, 0T, tohEDOER, HOF—T%
LD ThA0hIENRRW, FENRKEN
L, BBEERACTERTI X ) BEWEE
YETINGLTHS, HOFobOTI,
fkE, 100~200g T, WRBNPETLHERT
30k, 20 LAETERTEOR, €O
H, SEOMRBIOTELRTWET —
¥ —%EIF5L, Riebeling®®D1.0 mg%,
Billow and Hohmes® © 2.2mg%, Krebs®
D 6.0mg BERDL B,
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FIJEETR, FvyIvEBOD, 140.9mg
FrED Ot Waelsch?® @O 140~160 mg%
OFENTH S L, Tallan et a3 OXR3
128 mg% & KB L CHAERL, TwF Iy
3, 92.3mgHTh DT, Waelsch?® Da4~
#mgd, Richter and Dawson® O 79 mgH
THBLTORERN. T 77 BERI,
27.7 mgH T Roberts?® © 55 mgHic T 3
& 47 {, Tallan et al’3® D23 4 mgH LT
5k, Bax—BT5LEHEET, thitdk
oS, RLkBBLRERWETHS,

Wi, BIgE, RBHLABC FI1 74 R
7t vRFACTHERES-RIDOKDNT
ODFPVvE=TFETLBH, THEHR,
0.64mgH T, WOoOTHRBEERRCHRALRL
BEIVLPRTHOR, TOHR, KIS,
FBHORLK 0.39 uM/g i&E\w, 7 X /78
T, RIBEEBLT, Y ¥ i1 9%4.6mg
HBCRIE—BT B, FuyIvE, 159.9
wg¥%, ¥ F 3B 3T.2mgHi, IRk
T52, BBRBERL Tz,

R, MRAF42RZANTOERTH 543,
zhirels, Weil-Malherbe!), S HEDRE
M ERL D, BHIE, ZOWELLL P
YEZTP ORBBELDONWTOBELFTOTN5,
foo, W7 ¥ ®=7 OBHIL Adenyl B TH
53 L35 Riebeling FOBIHL T, =
DYIELR, WWick W TR, eiih S mg%
RTET, LTh, TRTOTPvE=THL
RRMLENLEML, chibrisL 3,
ResBeEztsyvy L vBOBLE?
1530 THB L LTWS, Th
bbb, BMATF 4 2O endogenous respiration
BEL, COBD7 vE=7 OEARIEER
HERETSHD, BRHBONGOENR, Fvs
VEORMC XoTHIABKRLE, chioyE
REELLTUmE DL, P8 vBEORD
b, TrvE=7OHMmb, KicEHTRLE
PEERYAIRERELTET T3, o
RBRWTh, B3 ReRTm<, BAO
1R 37 ve=7 0z, Y¥%
VR, TNEIvORDTE{EBHES

2 £ KR #H 2481

BThs RO2HBHEED1KMOY V%
=78mE, BUL7 i/ BOoBdr LN
MRHEIRTLBR, 2HEEND, 3KH
BZES7 vE=F O, mlicl T,
cherBHshR, 2F), B0 2 BH
BEO7 ve=FH#E, rvsivBERD
BLHOHBEARKRSEHN, ThilEk, BETS
FryE=FORBKR, IkICBEZRIRD
&, Weil-Malherbe $ A F 4 A BN TE
g% 717\», ammonia formation X 30 55
2EEMOMBE D F L, 4KMRY, 7v
E=7HMOKBR SFREAB E L2 O,

P vE=FRERKZOD component, —2I,
autolytic 1 @0, — 2R MBI IL LOER
CRHELADDTHBLZD2TNWS, i, &
2K, TORER, KREMRINTEDLT,
SHOMRCBEOHNRKE W, BREK,
MEFLBEROBVELOBER LY, T

®=7, WCT T EWH, MFTCERT S

TERLTOELVWEEL TS,
= "

1 EBEXREBYEGZERRCRALEM
TR, TvE=7, 1.06mgH, V¥ 3
vEE, 140.9mg%h, w5 Iv, 92.3meg%,
T VEEE, 2T.TmgHB ThOok,

2. BHW, WEH, Y7474 xPel v
HECHEEIRLbOTR, PTrE=TIE,
0.64mgh, FvF ¥, 159.9mg%, 7
WH IV, 94.6mg%, ¥ P Y/ EEE, 37.2mg
FThot.

3. NYUFOFPvE=T7ELRIZ B0
1EREC, 5.1u4M/g, 2BR8TC, 7.3 uM/g,
SFERATC, 18.8uM/g K2 ThH o, O
Bosrvsy I 8, vy voRbr, B

D2 HER, 1, TvE=FORMmC

FEFLTW S,

Mefkascbrh, BN, HEMLBHLOZL
EARBBCELCEHOML BT+
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Nitrogen Metabolism of the Brain
Part 2

The Ammonia and Amino Acid Contents of the Normal
Rat Brain

By

Kiyoshi Kawai

Department of Neuro-Psychiatry Okayama University Medical School
(Director: Prof. Nikichi Okumura)

Ammonia of the normal rat brain was measured by Conway’s microdiffusion method, and

amino acid by the paper chromatography,
respective measurements.

and the following data have been obtained in

1) 1In the case of the normal rat brain immersed in liquid nitrogen, the percentage of
the contents of the following substances proved to be as follows: ammonia, 1.05 mg. per
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cent; glutamic acid, 140.9 mg. per cent; glutamine, 92.3 mg. per cent; and 7 aminobutylic
acid, 27.7 mg. per cent.

2) Trepanation and Enuculation of the Brain. Contents of the substances found in the
brain frozen solid by dry ice acetone gave the following percentage; ammonia, 0.64 mg.
per cent; glutamic acid, 159.9 mg. per cent; glutamine, 94.6 mg. per cent; and 7 amino-
butylic acid, 37.2 mg. per cent.

3) The amounts of ammonia formed by brain slices were found to be 5.1 u M/g: for
the first one hour, and 7.3 # M/g. in two hours; and 13.8 x M/g. in three hours, respe-
ctively. In this case, the decrease in the contents of glutamic acid and glutamine during the
first two hours paralleled the increase in the contents of ammonia.




