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PHENYLKETONURIA; THE PATHOGENETIC PROBLEMS

OF A MOLECULAR DISEASE AFFECTING THE NERVOUS SYSTEM

W. Eﬁgene Knox, M. D.

Since Sir Archibald E. Garrod's clear recognition in 1908 of the
relationship between gene, enzyme, and disease in certain conditions
which he called "inborn errors of metabolism,"l we have had a very
successful model for understanding the etiology of inherited diseases.
The details of the relationship between the gene and the enzyme have
been greatly clarified by the results of biochemical genetics. Everyone
is familiar with Beadle and Tatum's aphorism of "One gene--one enzyme,"
and everyone knows that the gene consists of DNA in which the order of
the bases codes the order of amino acids in the enzyme protein made from
the pattern of thai gene. This development in our understanding can be
said to have culminated in Pauling's recognition of sickle cell anemia as
a "molecular disease,"2 one in which the genetic alterations in the
sequence of amino acids in the hemoglobin fully a¢counted for the signs
and symptoms of the disease.

Whereas the relationship between the gene and the qualitative
str&EZure of the enzyme protein is now remarkably simple and clear, the
rest of the relationship discovered by Garrod, that between the abnormal
enzyme and the disease, is still a challenge to medical science. The
situation in sickle cell anemia was deceptively simple. The altered
sequence of aminoc acids in sickle cell hemoglobin decreased the solubility

of the reduced form of the hemoglobin so that it crystallized out in the

red cells in viveo, causing siasis, ischemia, more deoxygenation of hemo-

globin, and more crystallization. This vicious cycle depended upon
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simple physical properties, and it adequately accounted for the crises of
infarction and hemolysis which characterize sickle cell anemia. But in
most hereditary diseases, the relation between the altered enzyme and the
signs and symptoms of disease, that is, the pathogenesis of the disease,

is less direct. Typical of the indireci relationships met are thoseiin
‘phenylketonuria, where an abnormal enzyme protein in the liver results in
dysfunction of the brain. Analysis of the causal chains between function
of a liver enzyme ana function of the brain in phenylketonuria, or analysis
of the pathogenesis of any inherited disease, is more than an exercise in
applying known scientific principles. By knowing and being able to inter-
rupt these causal chains, hereditary diseases can be successfully treated.
Today we still must accept the genes which each individuéi receives, but we
do not have to accept their consequences. The successful prevention of
mental deficiency in phenylketonuric children mekes this clear. It is not
yet clear, however, why the untreated phenylketonurics canﬁot think, while
the treated‘ones can. The interest in this problem reaches beyond cur
concern with any particular disease of the nervous system.

The biochemical genetics of phenylketonuria is remarkably well under-
stood. After.F¢1ling's3 description of the syndrome in 1934 as a familial
type of mental deficiency characterized by the excretion of phenylpyruviec
acid, on}y 25 years elapsed before the metabolic basis of the disease was
clear. Jervis proved that the condition is inherited through a single
autosomal gene, a double dose of which produces thebdisease.u He also
shcwed that large amounts of -phenylalanine accumulate in the body of these
patients.5 He located the metabolic error as the inability to oxidize
paenylalanine to tyrosine.6 Finally, Jervis demonstrated that the phenyl-

alanine hydroxylase of the liver was inactive in these patien'bs;7 and
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subsequent workers, in confirming this, have demonstrated that the defect
mist reside in the protein and not in a deficiency of cofactors required
for the reaction. Tests for distinguishing the heterozygotes of phenyl-
ketonuria were then developed which depended upon the faet that individ-
uals'with‘one abnormal gene have less of the enzyme than normal individ-
uals, as predicted by the one-to-one relationship of gene and enzyme.

A rational therapy was then developed. It is best described as a pre-
ventive regimen which consists of feeding a low phenylalanine diet to
prevent the accumulation of phenylalanine in the body. It was developed
and first used by Bickel9 and by Armstrong and Tyler.lo Proof was slow
in coming that the therapy was effective, because the most successful
results were obtained only in very young children. Recently, attention
has focused upon the brain to discover its subtle defect. Although
earlier autopsy results did not disclose any known pathological basis
for the mental defect, there is now growing certainty that a defective
myelination exists at least in the younger patients. It is at least

encouraging to dicover some abnormality in the central nervous system

of patients whose mental function is abnormal. Let us consider now what
deleterious influences would be exerted on the brain by this liver
abnormelity.

The inherited abnormality in phenylketonuria concerns solely the
phenylalanine hydroxylase of the liver. Other abnormalities do not
exist, except as secondary consequences of this primary abnormality of

11 In particular, the brain is not hereditariiy

a liver enzyme.
defective. This is shown by the apparent normality of the affected
children at birth and for some weeks thereafter. Indisputable evidence

is provided by the successful prevention of mental deficiency by a low

phenylalanine diet which prevents accumulation of excessive phenylalanine




Knox: Phenylketonuria...Nervous System
7/10/6k
during the first 4 to 6 years of life. After that age, a normal diet
can bé taken without serious deterioration of the patient's mental
state; and untreated phenylketonurics, after the period of childhood,
pass a lifetime with elevated phenylalanine levels without significant
further deterioration of their mental state. These facts indicate that
the mental defect in phenylketonuria is secondary to the accumalation
of phenylalanine and that this effect is exerted primarily on the
developing central nervous system during a sensitive period in the first
years of life. Presumably all of us passed through an equally sensitive
stage in the development of our brains, but we were fortunate that high
levels of phenylalanine did not accumulate. Absence of the liver enzyme
merely allows phenylalanine to accumulaté.

The metabolic conéequences 1o the developing nervous system of high

levels of phenylalanine and significant levels of the unusual metabolites

through which phenylalanine overflows is a very complicated one. Consid-

erable interest has been attracted by decreased levels of serotonin in
the blood of phenylketonurics because of the association of this compound
with brain function, although years of investigation of serotonin has
made it clear enough that meddling with serotonin impairs bra&n function.
Inyvolvement of serotonin in the pathogenesis of phenylketonqria has not
yet been shown either in patients treated with serotonin precursors to
overcome the deficiency or in experimental animals. Recent positive
experimenfs by Woolley12 remain to be evaluated in animals that are more
clearly defective in the same way as are phenylketonuric patients.

A striking effect of the very high levels of phenylalanine in the |
blood éf phénylketonuriés is its depression of the levels of other amino

acids. In addition, it inhibits the trensport of amino acids across
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cells. Such an effect could have wide repercussions in the metabolism
of the organism, including even an effective deficiency of serotonin
precursors, as well as of essential building blocks for cellular
metabolism. The phenylalanine levels in phenylketonuria are 30 times
those in normal individuals, but the total G-amino nitrogen in the blood
remains substantially unchanged. This means that the other amino acid

—

levels are depressed, a fact well documented by the studies of Linneweh.13
In addition, the inhibition of amino acid transport into cells by high
levels of phenylalanine, first recoghized in in vitro experiments, was
demonstrated directly in a phenylketonuric patient, and the inhibition
was shown to be eliminated when the phenylalanine level in the blood was
lowered by low phenylalanine diet. These observations raise the possi-
bility that a disturbance of amino acid supply to the developing br;}n
cells may be at least in part responsible for the abnormalities produced.
The possible connections between such an abnormality of amino acid
metabolism and the dysmyelination of the brain is still obscure. However,
Cromelu and his colleagues have recently called attention to the fact
that the phenylketonuric brains are, on the average, lighter in Qeighi
than normal ones. Their first provisional assays indicate an abnormally
low. cerebroside content of the phenylketonuric brains. Both observations
lend support to the view that the damage which is done to the brain of
the phenylketonuric during the sensitive period in the first few years

of life, the time which coincides with myelination of the human brain,

is in fact some disturbance of the subile process of myelination.
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Fig. 2 Time course of temperature change of the

cerebral cortex after the rat was removed
from liquid nitrogen. The animals were
immersed for the duration (in seconds) indi-
cated next to each curve. The zero time
temperature reading was made just as the

rat was removed from the liquid nitrogen.
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Time course of temperature of cerebral
cortex of rats which were immersed inte
liquid nitrogen for the periods indicated,
then decapitated and heads nlaced in 0°C
cold-chamber, Temperature values prior
to decapitation (9 seconds) were obtained
fronm data given in Fig., ?. Decanitation
occurred 10 seconds after removal from
liquid nitrogen, Data for 9.5 seconds

was obtained with 2 rats, for 10 seconds
with 3 rats, for 10.5 seconds with 3 rats,
and for 11 seconds with 2 rats,
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NA o =Elpss e o 288 AFH s qs nT6AL FofEzir, HART
AR AL EE sm oSk} 3 T5MER - ho it WERB T3 7 F Ehguid
Nagi: 1o AVMBETEH R 1. ABBO Mo BE Th /651 DCabrnl, AX

R L TS R ALY S
Iable 1. The comparison of Brain® ACh Concentration (mpmole/g)

of the Rat at Rest and During Convulsions by Three f;, ]f7 iﬁ ff T3 12#? 77 f 7
Different Methods of Sacrifice+ A%f 226 ¢ E i i‘ nXw

ACh xoan . ) A
Method at rest convulslon  decreasa(%) A / t Tt 7= iz § X 4 B,
Decapitation 15,2 +1.88 14,8 + 2,80 2.6% ” -y F-« SPUT Y ¢
Complete-freezing (CF) 18,7 ¥ 1,25% 10.7 ¥ 2,28 42.8% o =Hvug¥ o7
Near-freezing (NF) 18.7 + 1.58% 10.3 +-0,92 44,9%

42.8% (CR) 4584 (VF)2
# Whole brain minus the cerebellum, pons and medulla-cblongata X .- B - C"Z IVI‘:
+ All groups consisted of 6 rats each except the two marked 1 A / t /T- t fz. L4 K

A vesulty pven ae moan 5., oo ERITRH 0 ALY S

- A8 me™e g TR~ T H ).
B o 152 mpml)y £ ) Beo I, 7
&jlvi?iin zwug;;; 3 X =0 data i1 Ry RBRBEE s, o 985
BTSNy s 1B BuBiro v2 B Ens EHEREcL tRATRE
389 3yt o S o KMAAL 178 207, 19/ "™ vh ) 25T Tabl]

9 CH WAbrt 3 EM AL E « £< - T3, N

5 - BELMLY AAE  Mear- Fueyig methost & ) ETNE S 7 b 9 EHE 9
MBI E T Tabl 2 2 Fr w3, s 9o 5ho ~ 41 (etadond st
itk ) BETNLEERR B w3 e KBS 2B S H L ECHEF I

F e X )50, Ad R
Table 2, ACh Concentration and Tissue Weight of Several Brain #é ;'q 1L ) 'h ’

N B
Areas of the Rat# ) i 2 z,b n 5‘ ILRﬁL %,@,mﬁ,
Part Ach Conc. Tissue Wt. DR | S 7 2 1 Ta ‘ﬂ 7
(mpmole/g) (mg) 5y K- ’);L < 1'ﬁ&") :f q %ii ;7 3
Telencephalon™ 16.9 ¥ 1.92 (6) 933 + 43.1 (8 L ‘?% o 1226 ™M1 :
Diencephalon 22.3 E 1.84 (Sg 151 + 10.7 EG; b S 'T ~ ) 1 <
Mesencephalon 16.7 + 2,68 (5) 1u2 + 13,4 (8 N - PR N
Pons-Medulla 12,3 % 2,39 (6) 156 + 17,0 (6) DN % /,4’4 iy
Cerebellum 2.3 ¥ 0,74 (5) 237 ¥ ‘2.8 (6) Tl 2 3% %T g{ w3 e /e 7
(audate Nucleus 37.5 T 2,69 (6) 40,4 ¥ 9.4 (6) ‘ e J
Olfactory Bulb 16,4 ¥ 4,07 (5) 40.8 ¥ 6.1 (6) Th. T mean gy awithiock
Gray Mattert 7.9 # 1.87 (5) -e----- . s S
Vhite Mattert 3.3 7 0,80 (4) ecmeemn =k B At TSt
# i S,D, d ti eight dmel i, "
?gga:ogcg?gr.‘a;t;g: c(lgiggm;hed 1'.1?: gge d%%%ggext group 7'z {;,b; / ?‘ ’7 ”, /} (T /)
of animals. 3 . - 3544 Gz
+ Gray and white matter were taken from forebrain, J: < S_‘_L'f"/\% 3. <? 5 /i\ O &
#% Telencephalon includes the caudate nucleus and other ]L%ﬁi') A’&[x /5 ﬁ’ i‘ﬁ'l‘i—" ?T L llﬁ_
basal ganglion. =) L ‘
Number of animals given in parentheses. ﬁ’] x l)" r;] o< 6 k—% ~ % ﬁ %

s hr, K5t Vean: frocying ovethoot s %5 TR AT € AL 89 1R Eeg HRA
AT H3 egithrms,

=

b HR
1. #prison, MiH, and Wathan P., Ameér, J, PhysicI. 189; 389, ¢1957)
2+ Crossland J. and Merrick A.J., J. Physiol,, 125; 56, (1954)
3. Crossland J. Method in Medical Research Vol 9. b, 125 Chicago (I96T)
4. Elkett K.A.C,, Swank K,C. and Henderson M., Amer. d. Physiol. 1623 469 {1950)
5. Kurokawa M,, Machiyama Y. and Kato M., J. Neurochem,, 103 341 (1963)
6. Mitehell J.H., J. Physiol, 165; 38, (1963)
7. Stone W.E, Arch. Biochem, Bioohys, 5%; 181, {1955)
B, Takahashi R. and #prison M.H., J. Neurochem. (1966) in upess
&. Welsh J.H, and Taub R,, Biol, Bull., 95; 346, (1948)

Welsh J.H. and Twarog B., Method in Medieal Research, VoI, 8, p. 187, Thicage (19507



3 mEK KO K A B K ‘

B )| E BI(HEK.E KB
R & & B.m B .
’OT WEE (HKEEH)

Hets ¢ tWhiltakier 9588 ¢ o Whitaker ( 1959 )% A GHE T H Mo 4T
SEIPEFE ANE TV P a S o BE) 0 o0BAF sy »(Ah)
s ABG < b5 iR b, YoRABHGRI L 1, ) GENEE LT
ERErSBs 2 rB] 5 0k 3 0l Grag o Whitahor, 196207 K1 BLE 1t fo 1 47
BH ek 2t HBE Az v 3l Rbortis o al., 1762)° 45 » Fika vrhith
BEKAM ) RABRAGER A 2 3 ) SHRABRIF LB L= F1 P sk
AGBo o 2thu TR 2S00y, 1205 a7 3 & HERE (2 03M-L2M (Whilaker,
1968), % T (2 foM—12M (o Roberlis T al, 1962) 9 BB« 5H T 3 £ 9 0 &3,

sk o GEta L) My T At t ARz v B3 5N —F AT
N3 k) RREEE 23,

DRYBrEBRI FO T aTL LT akBIHA VT5F TS 0y M1 R
TR« QG s HIHERT S E @it AT s

PRI L) TRREFRI CBERT s C RT3 1T s AN
BT B, o kY BERF oMY Lo I RE LR TR = e
B« Wit Brhrt v, FubhhovenREsWawts: T aBYL
TAMRBE L EB L4 b HES L o,

})/éféifizif(?z"ﬂ%/ﬁﬁ% B RIVATZ TN YW S R RN SR F R
zZu 3’:)/5){/1}\{/ fé}i}’iya F R < Z}i/ﬁ/zfl 2t ko SMu E D }gé\k/;')}if’&‘zf(l
K3 Ach o FHF Ry Bbr g th3, it WEHRL ) $EH BT S
«J/’é“@f&/‘%ﬁf 2 5‘&;#{%14 K53 ERE UM & 0 v K&,

B Gulhi f 2 )T B BFNACh + Bh e R RAT - thtke s B
hemife x o BERE R o v oy RREFTE) BBERE 1 B ASFHA
Ko FFEG B Ah G RN Es ~ CREE - FTF o7 AT S 2 e B f3k
Ait, hFE L1 ~F52@k~3 58P PL B 5l ~xs 8y vt
L2, BERE w303 NG AT ase 1 G/ T BRI 2,

EBRIA enev b o BBYs A Re KM HE ML 0y v RETHY
INhK R 1) T REABG ST S IREAE S - A 2
02M EBRKG v 10h 9 =it —fuwitk, 770 Mt Lihork® t 9(0unce
Vo L) dl v b, looog(MF T ~2 gt 7 2) 0fkeiksri s
/fo“ooi M BN L RE L RE(25~ 3 M}//«,/ﬁm&') v ¥ BEBR I - whl Lk
tos Bt I PN L, 2h B FE S E-FACh o b0~ELA L G AT
Wa. Ak AEaBMAEHw k&, 39 75~ C(AAIVMERS 4 BH e
LT BIREFTHRFG 3T 0 CARE G EREsRERS §5 9 EHC K
bl T e b R MERY agieg § I & (Kaplon ¢ Lpmanw, (193] Y 7 BUE 5

/n

Rk tort, NaBeo G KEKCS Nz Ach o blEREI20060 = H RLKBK



Kot — o HrPet - BF oMbt 20nM KHCOs 140 %, i Bt T
3Ky FHe Y BBt » t KBEE 158nMe Gt L, BRI B« ¥
W3 REMCGAL = -F Tl w &> TR R UBBAKEBILDH) 4 crv e
Bk %3 NADH 9 BEtuk & ) B R (- AEy, /5, 28°C) B A Rt msirn, ( 1960) % $€.7 7 |
)25 7 53 v mALOH 7.4, %A somM) BB o k. a1 7 BIM KT BE T (SOH) i F
k7o -aco Buy HR(Ew/F, 1C; Kaff & Schneider, 1958)° 18 L Fra 2t
VBB E e R o Y BRRE 0% (HERBA) Tritm-X-loot O~4C, 60~ 0
GMEHE 1S REF R, o pBuro s BRI E i 1o FRIT 3.
ATPase 5243 & T8 B 20K Macls Emtl, KCL SuMf, NaCL foont , Tris-HCL (pH 7.4) SomM # K
343 Bis-ATP(3mM) b0 5 0 PLBAE(8C, 155)F ¢ > 2 B &, pory &m/%
2 FA(18) kx> L RE bR F T o sAF ke g,

HENL I 7B B« # onm BFpR w5 B0 & Ficoll (KF. F)( Pharmacia, Uppsala;
PFEARE =Dt Ban 02 0P ARBBCH TR &, TEHS 5/ AR)
L RPSGokFE - —HELF- 70 THo S 12XF 20ml, 37 F 2.0m & 24
/ﬁ’;_{k 35, 0~FCr b05F%F it FRF 2 v BA N Tﬁ%gju}ii/ Lg% Loml9Hh
Y p 2P ) TREL e Bh3F 757 % 16,000 ApM (20,893 VIS SMBAT 3
€I AE) 21 k 3/EGAT I oM ERAECA IHFRL B IEFELC
Cite XWHE I G fulur N s F TR GRIFRE FAALERR S ok F e
L. F0.000 RPH (08,4008 ; Rp#0) v 20584 L2 A,BC ks 2t, CoMEaM<
B A a2 IO N IS gy TS
Fomta Poslour €2 7 f 5 B 3
KEFE S FHEH NS
L iakos e k3, FEBHHnr
GrovBHR AR ARG 3 4FR
Hepr ko BFuaf ot
ek T <y LEE N 12
KERPB A cH upthé w53, 2n
0SM 12 MBRK 2 EH K < &~
Aless« Bi> £ iR o ¥
BRbopk it FeBygi Fls T K CXFUAS TR LG w3, 29 kY
Y ELE Y W zéjﬁ)jmé/%wﬂzm s R B E S ABCETE K FF 3 Hh,
ChA, LOW, SDH, 3> 1) 2 5B s % 1w Fo b e BB Tt w s 3 fE s
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s & Whithher®e 3 >« BERZRBISR ? worker s h & £9 253, He o &
BoaB st 2> LI FPRoF75% 9 LOH? AR o Fn LG B &t &3, BB R
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TABLE I. THE DISTRIBUTION OF ACh, ChA,LDH, SDH, AND PROTEIN El.’ﬁf'" &9 fa f’?i "
* IN SUBFRACTIONS FROM THE PRIMARY MITOCHONDRIAL FRACTION

%3,
Mt A B C Recovery .
(units/g) (% distribution) (% of Mt) n A’ B.Co /Z\/% 7 47&'%
ACh 7.52 £ 0.17 (&)  7.5% 74.2% 18.3% 78% cBRRERLT 59
RSA 1,00 0.32 1,61 0.62 Fieolt 2 BA TS » <050
Cha 700 (1) 6.5% 80.0% 13.5% 95% ~lo%h s BAFw d >
RSA 1.00 0.27 1.74 0.45 7 K 7 2 ,/6\7; z/b ~ 3%
L D }R'ISA 20. 3 . (03004 (4) lg.i? 63.;? 2(6).;2 907, y ; ’A’ 30 Fico{(./i%’:‘%#
' ’ ' ' vk 3 b HHEYSER
SDH 6.70 £ 0,05 (4) 0% 24.1% 75.9% 93% o '
RSA 1.00 0 0.52 2.5 (2 'f’f’f» x gz 'f
BN z > Y Y
Protein 40,4 £ 0.10 (4) 23.8% 46,47 29.8% 89% ,’f,,:} ﬂp p % @ - ; K
MBIty <
Units: ACh pmmoles; ChA ummoles ACh formed/30min; ‘ . 7
SDH ESSo/min, LDH E340/min; protein mg. Z/& t ¥ ’ﬁigﬁ |
RSA; % of recovered activity/% of recovered protein >8> C bk {ﬂ] /:&/\ 9 t?
A C ¥ 18% 74% 8% 697
LDH 14 % 68 % 18 % 90% Wi@“
SDH 49 35% 6l% 85% 3)g/§¢,—7"qy,§\zfm
A € h¥** 33% 67 % 0% 96% A : .
SDH 139 16 % 7% 587, e TS EEE
Total N 53% 30% 17 % 76% 5 z /?\Zfﬁ A t+HE
* Johnson and Whittaker (1963); ** Whittaker (1959) 7’%4\ Wt B %: 7 T fE] 0,/?
7 N . A

ST R 0 RUAF KB Bl s 3B +3k3 2 b w1 % 3,
K E9 G 2R T b Fieoll 5 % 3H ¥ TABLE 2. NON-SPECIFIC RgrgEAEE OF PARTI-
CEBERAMEET L 0 2 ?zﬁ'é CULATE ACh DUE TO OSMOLARITY

éav<9wz%$maéﬂﬁa%$£N Ao s treatmene
B RE AR A S 2 b, Fredlled 3 (pmmoles/g cortex)
I Ach 2 #ﬁfﬁ} A j; wWiEe L EFY S 0.32M Sucrose 7.15 (3)
" A (%zi). Fieoll 4 % £ 3 100 Sucross 35 8
4, e,gf/ﬁ BYN L6 AEAI P § s 10 Fsucrose 730 83
kF b -7 —(RPSH0)s [ B w2 & 1o o 16y yacL 7.31 (2)

v "; ! & /\ 7 R4 7573’7/5}) E/(;g 7 39 Sucrose serles: Mt pellets were dis-
3 - . \ A~ persed in each sucrose medium, kept
7 ﬁg ’ é § A, K"% 7 ’iﬁﬁ? : é & ? S standstill at 0-40C for 60 mir’l, and

“ / B vz s el — _ centrifuged at 105 400g for 20 min
! 2//% 4& ﬁ ’ 7 Al (kf with the addition of NaCl to the ’

30)5}%@7 S e ¥ ES, TS final concentration of 50 mM.

" A . Ficoll series: Standstill at 0-40C
17Ct A+ 8 Eé Foo v Ae Bts for 30 min, and then similarly cen-

3T 9T g IH 2 f}i“/; 3 %/,’ cH I k4 trifuged.
KEER 3 500k b g3 hiapul~uld) @ ATBECrS 5 A
BRI M IT 1 Fioll s B3/ BAT 32y £33 8) 7 % 3,

WEHT v 543 Nleitt ATPue 1G5 FHWEHH LA & Slow (1957)% 157k
WH M 2B BT v Kt Mrs > z,ﬂZ/& t 3 ATPases 2 BB 2 7B 9 2y Z’ézﬁ
h,=9 BEF % 0 ouabum v &> TPRE T R I & 7 T NaTB5 8 e 9 Ao L5 ¢
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2 AT #
‘fr t f&é& 9’% ;3 5- TABLE 3. Na-K-STIMULATED ATPase ACTIVITIES OF PRIMARY
RSt 3 HRMBEFC SUBFRACTIONS FROM GUINEA-PIG CEREBRAL CORTEX
aXFo E#r 170y -4 H N Mt Ms s
ﬁﬁ/“ E]I/)tl*‘/l—wﬂ(?fﬁk 3-'7 Protein mg/g 97.6 9.9 36.0 17.1  32.7
. ; R ATPase Na(-)
SBE KR 3R~ unii?g cortex 18388 15 S 68 82 21 "
Unit/mg protein 1. 1.52 1.89 .80 O,
Bpoo ki f i FJ7 Rsaw 1.00 0.78 ©0.97 2.48 0.33
G ErEBL T A 3,332,7 ATPaie/ Na(+) w6 2 ” L2 .
unit/g cortex [¢] 1

#z %i A3 f,, ”¢ T f W/Z unit/mg protein 3.45 2.22 3,02 7.50 0.58

/( L N " RS A 1.00 0.69 1.0 2.59 0,20
#7 7 ? ﬁl#}zv )9 € Unit: ,Jmoles Pi liberated/1l5 min (37.5°C)
5 AR ﬂ 4 #é ’ﬁ\ié\@/ H Homogenates (O.?ZM sucrose)a)

N - Y N 1 000g~10 min (wash 'once

kK =>9 ATfM B éﬁ 73 Mt %O COOg—z];S min (wash twice)

. o ot M 0 000g-40 mi
?Jb/ﬁ & #’% vk éﬁ&f v SS Superngtantm "
75453, H4EkiT e
B2 P17 wF s S Alfan B89 W95 6 ERF G5B 7 v RSAG ALY

FastoPr)tfe

2% 29kt a /M//Mmdaé.// ImM (2T 2 2 (7Y {A«
PRtk Bo R gy —ap Gtk vt

ATPase + %49 4%

tfi20 3, o -FAGEHE 8Ly 9 ATfwe B 1Y SRS LYK 378
Vot BAGLITHEBEERA L 2B, 29 £a :'5‘k#\\f7f‘ vy 3 43 :F
P A4 9,46P442,u 72t Na"w k3 EWR I ety SHA
TABLE 4, DISTRIBUTION OF ATPases IN SUBFRACTIONS
FROM THE PRIMARY MITOCHONDRIAL FRACTION
Mt A B C
ATPase Na(-)
unit/g cor'tex 57 12 32 22
unit/mg protein 1.57 2,45 2,46 1.66
% distribution —— 18.1% 48.5%  33.4%
RS A 1.00 1.16 1,16 0,78
ATPase Na(+)
Tunit/g cortex 112 25 68 28
unit/mg protein 2.97 5.11 5.22 2,11 Unit: The same as
% distribution e 20,6% 56.1%  23.3% in Table 3.
RS A 1.00 1.33 1.35 0.59
1) De Robertis E,, de Iraldi P., de Lores Arnaiz R.G. and Salganicoff L. (1962) J., Neuro-
chem. 9, 23
2) Gray E,! G and Whittaker V,P. (1962) J, Anat, 96, 79
3) Hebb C,0, and Whittaker V.P. (1958) J. Physiol. 142 187
4) Hebb C.O, and Smeilmen B.N. (1956) J, Physiol. 134, 385

5) Johnson M.K. (1960) Biochem. J. 77, 610

6) Johnson M.X. and Whittaker V.P, (1063) Blochem. J. 88, 44
7) Kaplan N,O. and Lipmann F. (1948) J. biol. Chem. 17&‘ 37
8) Kuff E.L, and Schmeider W.C. (1954) J. biol, Chem, 206 677

9) Kurokawa M.,
Kurokawa M

13) Schwartz A., Bachelard H,S.

14) Skou J.C, (1957) Biochim. Biophys,
15) Whittaker V.P., (1959) Biochem. J,

w.,

Farr A.L.

Acta 23, 394
12, 694

and McIlwain H (1962) Biochem., J, 84,

626

Kato M and Machiyama Y. (1961) Biochim, | B:.ophys Acta 50, 385
and Karo M, (1963) J, Neurochem. 10, 341

[ & %
T.rOWi'.‘jy",“‘L!ﬂ m&-%ﬁ'd\## ﬁ\i\ﬁ’}; ﬁtlgi “964) # ﬁ’f {1951) ;] biol. Chem. 193,265
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WL EFHC i BYIKE Y (AR T, ReiES S 40 TR LI -,
BRI RE R L (YOI RT 3, AR S YRR CE LT 3 L kBE L
Frii1a9 v mtnmmtsko RO F ¢ G RULET I v el 5
o, ik 0% oy BBER A ZBLE v TALPT =B a4 centrum ovale 9 % &
B L MEegEa 20~30 5 #HikFu 4~53t'h 3, F 709w htyT N
— ( Dounce ¥ Hw ) e W . onMAEWRRY VEMSL HiofrrFxk- ki,
TR L AEBBFET S A vy RO ARE B L UB 2yoPA R oK
tB o, F~BaFE LWL,

DN A LIURNAWY Schmsdt-ﬂmnl«.auser

a g Lﬁ ' oo i, DNAmn IndoLb/i/': FIGURE 1 10% Homogenates
' 2) - (320mM sucrose)
( 490 wu) RN A% Orcinole R o (675 mu) 1 000g
. - ; 4 i 20 mi
Ly g (R, HEHLY (1, DNA N, min Supt
¥ i 1
(9 vy5% PR R 2 5/‘; /nl Wash with equal 14 500g
RNA(Wo ymg I '5;;”(& Wt o vol of sucrose 15 min
(A #ﬁ%’; Y 2~ 1% IRY: T -, 1 000g Mtl——-———Supt
{u } /w i R ) 15 min Washing
7’7y/\'gnj%mzﬁ’?w7§‘/£i9.'$\: L, from Ny
3 N . Nyproo— -
Lowry B & 1 % % (& & a7 2
wry ‘ , b ké’ : 1 000g |yash with 5/6 |14 500g
Ny Rt o RELE E 4 Rk 10 min |461 of sucrose| 15 min
b LR T 3w Bov g vKa LE N, aehing —y Mty Supt
£ 'i % micvo- KJ‘eﬂ—doJ\aLfi\ L ’é) i“i‘, from N, 14 500g
o o . 15 min
In 7B EAXERE (SDH )} Mt g Supt 4
90 - 4CAE 2 (AFso /s 247¢ D 77 500g
» ‘ : > . . 60 min
o U (T Lﬁ‘*‘il?fﬁ'(?&ﬁb’?’c Ms —L—Supt
. - 7 ® i
TYI+0V1 X foo ( f?l "%’ L o | /’) E’ﬂ H. M__t' & S

T, O~ f'CcTbonge Feg  » > BB &
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M g 3 W Uy BWF 9 KeSO bk, WH oL iiNg 5 T vk
At bre, = HBRFTI 53 oo e it o LT LT U

Ach B ChE 2 REW, Ellman’s( 1961 F ) v ot HAE oM tn Y,
kg Lamn Raded B L4 %0 T UdHL Na,HPOu-KH, POy 475K 67,M
pH 3.0 Difhio-bisnifrnbg,ng,of,c, Acid ¢ D TN B ) 330 mM VR SR EEROE N 3
Y 37T T MTIHBRIE Tt e £490 - (Athch) 0.5 m M, P
TH Y F A2y ButhCh ) I mMULELTALLE 00 HEL, BTz
Yy (10" tM ) S v R LHE LS v Lo 000 g X770 Auplenik, ke ¢/2
mae THE LG, RETRB LRI R0, 2 RET LTI RL
% 0800 Wl T Wy IE) - ¥ Léé%lﬂfﬁ\r—b'é"h ~ ¥y DTNB o= 3% Ll
At BT LT 1IN LR AT I Y Wk, R s CADE, CHEND
Mo gvhis DFPu g 3ME Rl fmik13 61y - BEMLU o1 (
TR %8 RLE X T n 3, cBHY TE I, R AthCh, ButhCh 1, AA
THRACHE, ChEr vt 3 h¥ e (1, ACh BuCh LUt A UBHEHAI K3
ERL RN N (R SN

ATPase 2 BIZ12 6 m M MgCly SmM KCL 30mM Tris-HCL (pH 74)
A EEEA LR, Nate 3 3ib ML A3 (00, M NalL EWu iz, 378
C, 60&) 2 FHAEE Tris - ATP 3 wmm LI X 37.5%C, 15 hH: £R T3 PLa
T ELHE LT, ATPase s G # LA (1, : 3

BBALABE L T e Hey 2 ehiEt T U, BLEET L4T ) B Y TClullo 497
AR IRENADHA Y Bic: 3335 ERHY Ths v v LiEkThHs,

(RHEst g) EAhd -y 3iMeLtd-%eartwnr
N 5@ 12 11 DNA :

) 9% 5 % S DH ) Table 1
B IRP %A% L < The subcellular distributiox? of DNA, RI\IA{ succinate dehydro-
: genase, protein and total nitrogen in primary fractions from
3, #ip/ooo ; 20 . the dog cerebral white matter
/7}\ a -+ lﬂli” i J'jL/c
» H N Mt Ms s Recovery
| Tk N1 12
£ TN (Units/g) (% distribution) (% of H)

EFD'/F”?’I’

QT N AN A I DN

k=3

493149 96,55 3.1%  0.4%F 0% 109%

LD B R RNA 842 £ 59 22.4% 17.7% 26.9% 33.05  96%
U N TRE G Il SDH 3.11 * 0,25 18.8% 75.024 6.2  0F 67%
Aoy g oocy RS A 1,00 0,76  2.52 042 0

o i T 18 - Protein 65,6 £ 3,6 24.8% 29.7% 14.6% 30.9% 97%
S N> &Ly Total ¥ 13.3% 0.1 27.3%2 34.6% 15.1% 23.08 115%

3D WA 2R BE
' Units: DNA & RNA pg; protein & total N mg; SDH AEs50/min
4 no SDHa RSA: % of recovered activity/# of recovered protein,

N , Number of experiment .
L&Nri‘tbsf}ﬁ{’bfga e s 3

MtA@ = S D
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HeT75% 5% L, RSAL & o = b »n MEAd = g3 2 Fo o Fupoa @b
N O A N A VATV TS HE G marker 2V V) MEA .
CHTII T S ok af g, TR TAG e, Bk BT C
B3 v Wk /4 500 ;, /54)\‘51"3\'3_”/5 L)ﬂ“ T v 3, fa*é{ S SNV S S
PUFBEIYE S0 7y N REH cFEH L BR e L (W E
Fo2B et 0REF OIS, v iEREr o in g Fal il
Y, T dhaBf oo (BT CECRAN LT3 v REEABRLA T
L2 eRhbnl, MAI& T EETA 4G 29 1808 F 8 )L %N
chgMse It Ty v XT3 v e B ahI b L E TR, RNA

8B % v MEAE TR e kI 3G ANEL LT 3,
: Table 2
2N T 2T - The subcellular distribution of cholinesterase activity
b i U nde :
Ms S  Recovery
~//‘\ By - H X Mt
ATE R RsA K (Unit/g) (% distribution) (% of H)

¥ { T 99 +» L & 3
1o ' 7 Total 11,1 5.6%8 16,58 40,58 37.4% 1L4%

Y - A e LA i ChE

b Ms, S BB e A RSA 1,00 0,23 0,56 2.7 1.2
LT3 v aRy n BuCE 4.7 10.4% 12,95 20.3% 55.% 125%
Hi, Lol MshéE s RSA 1,00 0.42 0.44 146 1,80

OF SN 1 i total Unit: AE,13/min; RSA, expressed on protein basis,

ChE (ALh E T Bulh ) B8 W BWCh E 2 A% = % 0o u w3k % b & 3,

BuChE S A ¥4 UERG L MsOPBTUS @2 F5vihrl us RSA
BT o3, S BuhEvifiBb T ibhA s e T3 39 4, BHKAITHIEL R
7V -avchi e it F o] L vt ChE @ Ms S a 4 @i gofjik
P d3r RSANTYT3 e M@ d b SHPaTLENY (LU L
Wleu, BuChE 153 3 AthCh A AWM EX AL, BuChE L /total ChE KL ¥ > C 4 3
Y, SABE T[4t U Msh&TH 053 Uh It arb Mshé o uaAChE ©)
< SHAB - E BUChEwF e XL b3 UhbL Yy, | centrum ovale = 5 3 Msh
Gt WEeSv 7 ey - nag PP SPEcuEhaRREY
ttondkuz g0 - Calpr BRI HBASI r§3 e Rbhh3IaT ABETHSH
&2 BuRE ~FUH Vo)L o 3RS LR3I, Aldridge &
Johonson (1959 )= 8 3 79 F Blg Ty, 145,000 g tobherHEL I+ LAY
Hrsh T, BuChE uMs#S B & 24 SHLE A& =27% ALhE & Msih % 4 @123
%, SHEMB %o NG LR L FABEAOBLI UL RE:H L TBRIKE S
LT3, 7 LBICTRIESY ( Koelle )= T 5 1 Wipteiea b K s AChE & 7
T v EeRL - BuChES R, n bk T v 3 B DFP 83K L TR TI - ES
Afle, HEope s 3o o fheas R THI,

ATPase o 7% G PR e T CHET R Lo 38 5 I Now b 1518 AT Pase
w R EFe B CAVEEH IR, (P2 A ) -7 LR aifdEr Yz kLe



bkl oz <L~
L7 ESE RN
M &g =t Vs 3869
A% Lok NatTe
Mt 4@ = R
RO IR 13 ST S SR VRN B N

:4:\:11’

Vg ~ /6 = T 3t
RSA T M@= v,
T ko3,
3kt
v UNat i 54 ATPase o7,

Table 3

15

ode oy 5 A s o e - Bl

RS T ENEE L)
MUA & s 35 3 ik 48t
Mt /oy T 1345 5

Ms D oo i&x b { 19 X
Ms B & T3 L7y U b3,

Mshd v @ 8 w3t oefnn
Bl ik DR TH 3,

The subcellular distribution of lLu~K-stimulated ATfase as.iviiy

H i} Mt
ATPase activity
wait/g tissue 3.3 10,6 12,8

vnit/mg protein G.53 0,67 0,63

% of rec ATPase

18,3%  22.0%

R34 on protein basis 1,00 0,74 0.7%
ATPase activily

with Na
unit/g tissue 90,9 15.8 441
unit/mg protein 1,38 1,00 2.34
% of rec 4LlPase 13,65 37.8%
RSA on protein basis 1,00 0,35 1.27

3

7.6
0,38
13.2%

0.43

EA

0.42
7.3%
0.2¢

Unit: Wmoles Pi liberated/15 min (37.5°C)

L #K

1) Ceriotti G, (1952) J. biol, Chem, 198, 297
2) Ceriotti G, (1955) J. biol, Chen, 214, 59

3) Cutolo E, (1957) Giorn,

biochim. 6, 270

4) Ellman G.L., Courtney K.D., indres V, & Featherstone R.M, (1961) Biochem,

Pharmacol, 7, 88

5) Hutchison W.C, & Munro H.N, (1961) Analyst 86, 763

6) Kuff E.L, & Schneider ¥.C. (1954) J. biol, Chem. 206, 677

7) Kurokawa M, (1960) J, Neurochem, 5, 283
8) Lowry O.H., Rosebrough N.J., Farr A.L. & Randall R.J. (1951) J. biol, Chem,

193, 265
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5 BYA T Pase KT BA M TY 7 243 YORE
' moBE M B _EE =
o & G ERCARTUREE )

K 5 & WIPER o~ ATPase (2 o ta2, ¥ &ix % o 3K 0 JERHB b & v 4RREW S5,

2 5 & subcellulor fraction 1= & 7 3 % o E oM Tz >0, S aFRE k>
TR AT 3, HER S, 4R A S5 5 Bonting, Palladin' 47 subcellular frackion.
OB % B E Ut ok e 5 o 2k, Skow . Deul S HSE P~ oo 3,

LT, sy e o T, ABENESCEMERT A 3, Mgl E o 2k,
™~y o BAETFT T, No K4 %> ooz ko 1FMNAXS cHhd o 3t &Ca, K
BB O KA XS 12 kol %o SEVENEPE S e 5 = LG LA 54 T kT B, -
B, 2o@ s hhl kT EfrackionT ik, 4 kK HEEo i PH, Y5y
HTr b o5 Een4iBic ko 71 A D EMe L FIARET 3 v r by o, B
—o B E L EF L o KA L 2 5k 3, $fh, ok Nae K ko Tt BE
S0RToENSE ToMEANEIMIB Y 3 Ne, Ko EREHEEDF { -4 2%
T3 r o3BT S b ek T, ‘

LT UATRENERES T EF PRI PE-U RIS IR § T2 TR g
Yo brS ek T3 Ao v Bt Fe 2, BipoxTs Eoofon A
& » 5, subcellidar :fmcﬁon o A#t % ﬂ,zl:i,'ﬁ » R #H Eif:’_ﬁz’f 32 ¥ar,

P, Y< i hmbnrih e BRLI2 AL 7 v 70 1 ot & 3 Mo BHAR
o fhfh o BER < 4 3k BT, ATPase WEMIBFE v A TP E BE 2wk, AP
XV T 27593y o B§ATPase 364 e L (T BB ie» 2T tmz2 3 2 v Lt

BB 5 F 05k

";{%52’- X, tri thkto B oy F 218 wte. MBEE S ltﬁﬁk%ﬂa‘ LT, X
BB Eo»E vy, HEHEONZMEMRFETT 7 a b€ 2etP— 0K TSk - F & O
< 3. subcellular @ fractionation 1k Palladin » 75342 & 9 Fig. L o & 3247 & > £,

Fig. 1. Separation of Subcellular Units %Sﬁ*ai oo BATFTA . TED S, @

of Guinea Pig Brain Cortex AT 727: v o NBERu0 R B (K

Homogenate { 10x with 0.32 M Sucrose ) FER B 16X 1o'f LEX107% 16x10™ M v L K,

1300g-10min I . ‘ .
Precipitate Supernatant ),® &t E B (20 8/g 2 AP TT= 73>
| 1300g-10min FRETESTL, 9046 ¥R, TH 47T ),
Nuclear Fraction 20000g-20min QAFE EIR (€ ™y » X + 7 > 727 ¢ > ¥ 20
Precipitate Supernatant g L4y ESAL T S5 48 BB CER L L)
L260005-2m1n . I
Mitochondrial Fraction Washings

AT Pase o B 2% :
ATPaseo ZH o2 o s o R, MBEFT v 25wl v L #E k05wl b,
’%(af\%f""ih L2 S AR 4mg, T b 7> By 72 3mg, B AT 2mg 4202 T3
I>ci@B vatert, ATP ¢ 0°C v disodium .3 HE o IR 202 #5 4 Eid L,
JohF LM tvisHE T pH T4 LT tisATP ¥ L T @, RRE =G Fig.2 (B)o 48
5 BARRE koM cd 3 85 e, activatert | 19 Mg A EEE 5
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wmM, Mg, Na, K ¢ % # %k FmM, [50mM, 20m™M 243 k 52 t0 2 &, FjoilkapH
74 < F 1R % pH 740 trisbuffer £ AL EER 125mM = B3 K3 X, A BB
2By AL T YT EE KRR F 3 KD po ks,

Bl e, E G A B R E | ro 5 RA MK e 2, RicMEE SIS v L
e b ok 9 tF o r:’?@'?gﬁ‘v(t, F-‘ﬁ- 2(A) F T & 5 =306 F T, o4 kR
lﬁﬁﬁﬁ 47T 3,

Rtk Eo 20 TcAtrsto g, Srerhe-d, Alen # e ko>t #lLhe
WE LK F 53'. % (2 J_-f OBME R T - F T or o - 1-~Riﬁ§f6/32urer5£ ik &%
L Ik,

EHAH 5 & w AR

bab o M, K EDR— ko ackivater ¥ U, Mg ackvation n dha, Xk Xk
Tab. 1 & X 3 42, 10ug P 53ug P fmg protein Jismin T, Do o vabbit 1 o 1 s e R L
T3, AF7> 7293 a0 ATPase 5845 ~ » $# = 5 o 2 &,

OMre RFERF & Fig.3 08y v 53, KR Ersk-t, I F2>Fu7? kibo=
%u: Do TH AN IroFy T, rideoe okt MHIREMEY L
TovEBEk ke, f ' Esd - b os kb TE, v TR ’f)"tifi'? #de 3 activater & L,
g activation & tH A &, BH 5 & =B VEQ LM AR 5 h 2 w3, X2 355 Mgachuaton
o R T R 214, FY §. 4L, Mg . Na. K activetion » % v 1% $hit ey u A
ﬁ-?;(* 5,’?;&\ Sk Gy,

OZEEHE Y TR Rt ¢ Tab 1 5 T3by < 5 3.

Fig. 2w Effect of (4) time of incubation, and  Z M3 B s 4k & 228— L » A X v A"k E
(B) substrate concentration on liberation U ek U SEMARIMEA L 5o T v B, NPT
of inorgsnic phosphate from ATP st 37° !

Guinea pig brain homogenate. In (A) ATP & activator x L, & & o Mg activation 2 ¥, pthw
concentration is 5 mM, ’ T B Mg RS 3 A Mg Na, K R T 18 4%

P ( pgémg. protein )

P ( pe/mg. protein)

~

(8) Waoabihar g v, MLTAKERTE, ©KE2:
Y- b e T3y, AV T > 77 Py R
FRUEmEBR CHBKaEPE 7L 2 v 3,

2L s MM EHR Ay AER e Ly,

BELE o 8 5 3 o, activater 2 L o A v T

10 o8y o £ IR b G T O3B,

I b2y By v Btk A ERM K F

T h o T, hE Vsk-o b s BXH o Bk o E B R

PERR” PONAS 7 SRR WP &~ 3 T IRC S S

ackivator 7 L TX R 5 o4tz BAEIG R AR 5 A, 4E

(8} ‘ 2ahra BEEFR S 50T W,

20 e 83y, AMEBROE T T o Koot

‘ N @M A 5w o3 RMEETR T 3,

~ FEI3H S0 46 4B hob,

>t kb ks RE Ty v, TPF XMW R

S L B G I M3 kS 2 b T > >3 &

I 2 3 4 5
Conen, of ATP (mM).

3% L

). 5 X
10 20 30 1o
Time ( min. )

2r
g\-

10
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Fig. 3. offect of Methamphetamine on Adenosine

Triphosphatase of Brain Homogenate. BAFH e L o2 ik, f% ATPase
B BRI Y 4 3 BanT B
Activa- |Metham- TRERE L3 FHTS S
tors phetame P( ]‘5/"'3 protein ) Sy oz AT A ko3, L4y,
ine 10 20 30 40 50 60 70 80 !
- m‘ T T T T T v T % o9 4F B & achivater ATE A2
_ IO'SHM m VB S W O % 2 I8 h ke 3,
- - - 2 J5 .
10 4 M II,” it fulL Q.Ctlll"\tf t 7&_‘)”? [ )
107}y (77777 3¢ Bd A Mg Ne K&,
L oA = SEM £ im0 x4 3
- Z777777777; :
NIRRT SR AN Sl T P N SR R

1w Sy YI77777777772

e hh 2 1) v 2 Mg 5wM, Na
Rl W 77777777 77777222 I50mM, K20mM o BB & K
~3
Yo u (/7777777777777 777 Raz v 7 Shoufs)ﬁv-fu_w acke -
Me - 777777777777777777777. vity ¥ 703 B4t v - BT 3 2
CSmN) oy PZZ777777777777777777) 2ot Lok R
Ra ; . ..
(150 mn)) 10°%u YPZZI/7IT777777777777777. Do 3 AR o activity ¢ 48 4
(5o mu | 107W [ZZ7777777777777777777 TEENTS SO
. . T o, :nl“?«:/F?‘/
50 100 Tr# 3 Sk BABER £ L T &

REATPase o 3B 14 & 1208 > 4 3 47 2 s £ R4k 023285 L r A BiE D o
Fom v RmBaok sy KBS T, hhbono BMERE o XM, KkWrox B
24k CHOLEL T 0 3A Lk AHERM T R R e BIEAR S R T

Table 1., Adenosine Triphosphatase Activity in Cellular Fractions of
the Brain Tissue in the Absence of Activators and under the
Activation by Magnesium, and Magnesium, Sodium and Potassium,

( In pg P per mg of protein in 15 min at 376 )

Homogenate Mitochondria Supernatant
- Mg Mg Na X - Mg Mg Na K - Mg Mg Na K
comtrol 8 £5 108 3% 56 104 10 Sl 113
10 66 105 22 59 98 9 42 82
10 48 105 22 70 131 4 b 8o
10 53 106 26 62 111 8 47 92
19 43 101 - 548 92 10 38 67
C";‘:’;z. 12 50 121 18| n 116 6 38 65
17 50 90 10 50 121 7 40 65
16 48 104 14 56 110 8 39 66
pcute 17 6l 109 23 74 128 11 57 103
Erpte. 23 93 126 22 73 127 11 71 113
20 79 118 23 7h 128 11 64 108
Mg 5 mM
Na 150 mM

K . 20 mM
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vHY 7@%2"\2"5 oxs T L% L TS B 5

)58 5B E A T h 3. R E 22 — b o oactivater 5 | ik, AL E 5 koo 3
915, Mg, MgNaKactivation o Rra ¥ m @ ihi oy, b 7:b0y 7 vk
T, 200 RAANEBER ko H T 34 B3 sy o e ks,

A vEr - b A BAEE e, Ab Trger i 0 ERHRC sy -4kt
AL L ok T\ 3 ” = Bt ERR T ¥ 5 B s a e TEw o LTk, K —zE A F T
¥ TSR0 B R Y "b\fz B E 2 3 2y, b=tk FATPase o JEME L o
Fos MM A b7y Ty yaRER X, HfEev B s b stk Mg,
Ma Na, K activation = Jol e <4 Tmt o=y et %25k ;;

I 2> 9T o SHESHEAE S L 2 o naa, Dewle ko THEM Y koo
3 & 5 < Tk 2> 7 0 ATPase s T A4 7 v v — &L o ATPase ¥ & E.ﬁPH/‘J‘”‘?\i‘ 5 -
T, dbokb ok o BA4E T full activiky 2 5 oo e BB e SERAS T UL 0ot
ERC AN A TR (G AN Ca‘{,:pgtﬁ\i1jﬁ1.5&~)&i&gb.

LH v es 1o 3 5L 0BT EIA 4 70y - st Ak fmf:;m
ATPase X, 2 v 2 >} 0 7 ATPase x b i 5 o % 6 UdER o L 2 3 T 3 2 ATP-
ase &, A FT > 7273 >z Sensitiv v ﬁ,ﬁ-;g,g BE B BRI Y R < % 0 4E R Mg,

Mg Na, K activation o33 §EA 202 ok T (3 > WA P HF 2 0 k3. A B
g o ATPase o = us 0 4 K > n AT S 3 ?i/’fstl-i/»“‘/L’? s ges £ oo >
g ﬂi?,’,vz?p»]» o ATPase Boo A X » 12 2 7 3 B fudd = 45 35 S P
k£

1 ':"i’**" A b 72727 L 2B E k>, PEATPase 1k % 2 o BT 5P
3]0 = R0IBS R £ 5 T 3z o« AAERT Y b,

2 i
T B LR ATPase = 2 %, kK x maxr—F, 2 ha >V 7, Eifecoo o, %o
#E t activaon g, Mg, Mg, Ne K aciivation n %= B Ui e a x4 5 (b e
BTy 7ep 3> extd s ARIEEMITC . X052
D A b T 7 U B ATPase 2 37 + 5 H 4Bk, & BEIN v L vk ATPase ~ 2B 0%
EEH X s BR@ A A S oA,

2 A PT 7P RIS Y %.;\gﬁh,ggm M’j’ﬂ'i‘ B fﬁ’bf( o A TPase 2B It
SOENCY; Fur

DAL T T o (RIS BB e, BIBIEP e Lglo FMavh 3 2 op AT
B|X e,

*

%

N S

1) Bontin, S. L., Simon, K. A. & Hawkins, N. A., Archiv.

2) Palladin, A. V.,

3) Skou, J. Cay

Biochem, Biophys. 95 (1961) 416.

Regional Neurochemistry (1961) ed.
S. S. & Flkes, J.

Kety,

4) Deul, D, H, & McIlwein, H. J. Neurochem. 8 (1961) 246.

%) Skou, J. C.,

Biochim. Piophys. Acta, 58 (1962) 3lki.

Perpamon Press, Oxford.
Blochim. Biophys. Acta, 23 (1957) 394.
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6 D4/ vELFEFR~D 2P HARIKDNT
O BFE e AKEEE BB
W B = B O(BKBE £

BFEVBRRACEHENNBE LG, T Ey PRIREE T b 17 4858 (cholive-
Ringsn) W 2 scwbale U bt Nos T > 3P ot , § D2 ineubate T3 &, 9 5
B~ 2P BANTERTIN, 2a0mads /) v I4A YH5BTEBtE <, DA
Y IAFDBANA TSR E 3 PP AN AOSPAs Y128, IWPBIT R
32 b, B VREE AW T EA L 94 P, B <caA Ty o EYHEL R
LZ%BzmswakﬂT%%bx%%Lﬁ,'

¥nthritacMC ) oo Rwa) 9, -w) THEIT N1/ 74 FIxeL L
IMP I ( movophoosphoinogilide) TH-E 0D P I ( diphosphoinositide) + R R AN R
tHrgte. CHLBlow b 054/ y 70 barzig v RSN EHRBE, R E
BN F TP I (triphosphoinositide)a £/ TR 7w 1 L B2h3 = LB L 2T OY
X o polyphosphoinositide »*33 B Y 3§ >cTo k. ABGIIAE K& VAEGW T, 2k
VERA L IAN Ao P BAmEwBER H2 o RS T S .

VY o incubation: B R aIBE BB 47-. THbHe Tt b 3LT oA
B OELntkf 7Py BERT choline- Ringet 5wl & 237°¢, 154 imeubdte &
., mediumo) 2ml t NaCl-Ringer a2 2%, PP E 4T T b 12204 incubale L+ % X
7/ -wEmi REEBETE, FPHRETIIR wAMKGHEE LHE Cr.

EFRES 1 EaE, P BERMABL NI T LS, HEIPRR T2 TP E
ANL, -EBRBDER) R BB R vIRIRE 0 KBS (B H BT 0
REE MR T 3.

MAr5B @ Ao vk BT FoldhaT et £, KEEZENLSZAT 24
CAF T2 TB0EL ¢, JoehvaniBor, BF 7wy - 2rBLrBRt
BGWr7 a<TBLE., PBRP 0 REFTEL CIBRBFUAS- - 7ok T >
T4 - 12F 2 s HBEA ) Y74 P oA & Dawson 9 tbipha;pho/‘na;fc‘ide a
Bt o, Thbs (-MMBAEAE Ul C-M T2 E@#E C @Rk ibce, flu
ARFEp oS eT vy e BB LR, KR TR (Mo 7o Ra BR) X
D FEENRT LY P ) KBEEAT, .

Tty KegLbev v wBWoap 24 7w2 F 2+ Pub) ke v B
Dowex - | -formate 8.2 5 o 1= & 3 4 Bt dawthorne Lo F &z $€ 5 o, carrien
Le Z Folth aD P raXk@BAemi 2prb B €457, =

ERGF
Bz a B v 94 50o AR 1 EWedH o PP TIAwR
k) YRR, WA arE 2281 adcsn GBI, LA VRIBTFE
tcd /v b-wvEBRTrRY A/ vIaNThiEELL NS, LinsvrLiBtE



21

Puwhy KhEs , Foleh aD P I kEHESRML 2 Dowex- 1 - {symate H 7 F 4=
@%iﬁﬁﬂtk%%W@zh&f@3hiih?“3eDﬂVVV*?“”ﬁ%h
5 lan PP oAMGEE KPR MPL hF ©DPT kfaF L2 0§ = Lavbet s, &
L B EE LN Ty AW VP RS E L <EBL, YT Y AW
AEE MY RE A VI A FdEe MPL 243 2 LpEr oL iLE,

BBAA ) v T4 Ko PPBANKAEGT Nad T > BWRE O 7T > 0%
B k1 d, WA L doline- Ringer # i T ncubale « B #HBA  choline- Ringer s
NaA T 3. H & WNaAF > £ T PAA > BT incubale o A < (-M#A
475 94K (BMerra s BIbrta) 2BOMAL /v 74 (Bai XX
M v Sy P 7 a5 ~BAubur 2P L CMma ) >sa ) » B
MY amhY o BEC R iy, Bt athEny, ke A e
60 R EEBAEA T Y IA Fa PP tE CMM GRS s 294 Fa TP BMEEC
2B L < e (2) NaA A v hmed 3 PP MM F VY P AT Rk E
S g BOBAL ) L T4k Th CHIRL /3 74 Frae AR CRRe#
Ls . ) BeAE 4 s v 94 Fa PP M TPTEO t DPIrE (B, MPL
Cd gy ke 38vb v,

e Btd Wo LM Bh4, LT 5 RREPEREEAL S vIAN ~a TP R
NI : 4ERAAMBE T £ PP AN ¢ b 120 Sihwug vy Ko, %TEe KBS
MB1q &9 AT CM W R B D 7 a7 w2 b 0 §0GEAEL /v
A RoaW7y whlov sy Praloztathkeza a5 ¢ B =R

131516 7 tio tiF 1201 28 | 30 rsblsvuou%%a;j {0001

Ul 2 13 4 & s 7 [7e
Boo- e i z
| o0 H ] 50
60 o 1©
oo it il
4oo- H 4 3
300 e i
2001 A [ [}
A Hag fle fo
N\ N FEEAN AN 4 A\ -
2:2 4,0” 6}; L e /2,0 /:w l|° 3; &L '7,14 ?‘0 ;l‘j L’"v o 170
I\, "~ 35 b N X M '
& 1 ’vjjﬁzf Ff&Z“'VLV- ﬁé’//ﬂﬁféf’? M2 473 3109 & (E1N.84-110) 9 P17
FEFR 30703477 7, KBEY o L A 7RRETS Y

P’?‘éﬁz 32/2 :/ﬁ]#‘; y?\é"gl\ (v"f"‘{ ‘P- : D{)We)(‘/ farmafe )[0)"»1. X §em

atidic acid ; olipin,

A, phosphatidic acid ; Cavd, Cardw(f/n, 5 | 1, 5mM sod bovale-6omM Ammoniam foymate

PE, P5S, /7Aps/)lzaf,’d)/( ethanolamine (S€YINE); : 2, v —~/20 » K
|
|
[}

I, inositide ; L, lecithin ; SM, S/»/lé'n}a 3 ” ~/g0 » "
771}’2‘(44: S 4, o.2Mformate — O./M formic acid
D6Pr, DGPS, @ imrgP PA, 5, 03 - v

7 7 6 O5M I - 1 2
@ GPIP, ® 1DP, ® GPID ! '

P 7 1N HCL



22

;E;Wl U 2z 4 g £ g e , 2 ﬁi
; 4 e = pow 6 'z
- ? E:@ [ sof 25
100~ o :\@ ! @ :l|t|
A @‘);\l\/\ & : ‘@ ’ 301
T~ ¥ g @

) 1 ¥
o 3% 5o 7o o llo (30 IS®

Mé 1/ > 94 EAE(B LNe.13(-137) & PLT Y oot i
T KAY 9 K34 03ET 5T )

PN

20 4'0 60 3‘0 It‘w 4;0 I%o 160 l‘Ea
3 ,5,6 7 [lo |5 Q028 30 5o, 8o o0 % CHzoH
13,567 (lo 5202 1 20180y H E“}' f?]#rﬂ/ﬁéf‘!?ﬁ\/f’.}/7"“‘“&}%‘75”’%0”74

o
o 6.6 23 67 813 12T 5 %P ayP
|OOD£M r?o’ an u L2 L3 L4’ Ls. L6 L'7
T 2,
8ovo 16 213 3to 447 % ¥p
400
6ovo 12 P
7 €
4o00- L g c|6
200+ 4
2 0007 L4 ®
J : 2
1 |
' !\ \S N A

"o 4o 6o 8o Ioo [ Mo ro f30
H5 4hn13 e s<nsak )= AsB RABE 174 M6 4BHTPEINA WL KREBB 25119 7754
k23 2a@Fa 0707 2bany —ye YLK, tnrha sy
T4 b Brnb, ne PP-pY> P Fh2avciinznl. atsf ey, ) L&
Weh o1t ZaBhd /v 74 re@rds k] PP ec-MBARAS, v91 F ree
L2HB LT Fu, COPDRCRAIIHBELER -2, B6BAS /v 94 )PP
MG TPITRE <, MPL =t Pp sBAUBNYRa b w3, (3)wH ¢ EfaBh
L 2d C-M AW (FR8%P 7 0 Bath) ~a 2P SrmalitavdtErfe, < v
3. TV 2 FRNCFiIY 0Bk e T PA pﬁaslalmfid/c acid ) o 2P 7B feavof
‘%n fé;v\,,. specific ackivity 225+ 3 £ £ AW PA & MPI 0% M FrF@Ec e, tp
ﬁ!\"‘%%\’&?h aZRL ., '

P, PP RANKB B L) RN BR o fiFE 2 PP HAN KL G R
L EBmOGLA 72T AP~ PP Bratrdvea ) BREBL LGH, =,

2855 viih
1) CMWUE e MPL 28R DPL 2430, Zpihi/ v7alir
TPIHE V> MPIAE T 20 3., ,
2) PP RMAAT CMmaMPL R G, HOWMET ) v 94 Fra bl T
V. EA 0GR - v aRkeadBa s v b wriads v 94 g spe
cific acily tEage 2T 2 b ezt 05> ko, Balbubodgs o rg t R
7 & spedfic activily ¢ MPI v e K 3w 2 bcfr3, YhrMad,) v 34 kag

ware specific ocliviy s oW T 3 £ a REE B BT, 203 o



23

3) M ¥ KX MPL g spedific m/'u/t}/m"%z,ﬁ< , B> £8 @ P) a speific addi-
w’&j = l?l?“-’?—un Lt AT REQERG PA = MPI 9 RA RG] #' o Ir e
vk BRTEF L oW AR L0 3.

> 1. Bkl oAy §il A TP AL ]
) MmN 0onuP kB 53 LI E )0 cpm,

%l_M'ex“?]Sa—s Rotein bound mositides A
e (mositide. DPL T /
B B
8 204 (e MPI DPI TPI TPL
@) Choline -— Choline 104,358 610 3350 70,060. /0.4
b) Choline — Nack 360, 93¢ 40610 2370 . 61,780 7
) Choline — gﬂﬁm 173,068 30,670 19,950 So,860 3.4

Ez BRI I oI/ R A0 PPEAN
13 0B R%Y 2 cpm.

30 3ot | CMextractuble | Potein bound_jmositides
S | ety | mpr DPI | TPL | MPIDPITTPI
/120 | 219, 440 708 | ek | sy 3,366

jo08 195,368 443 TAR: L7871 3,386




24

71 MORKesd 273 /8O EES &%
— B GABARD AD ORRAEHRICOWT —
oA B e kIR B -
BT BEK (HKE )

Stera 07:,5)"”—‘7%51”\‘1"1 5?'73’@imuﬂtrhﬁ?é?fi.'i)ﬂﬁnlw1%{“?’7\0‘7\’7/;1,7‘.‘
Widinavg o 3o h%am 2 K SRR Rl RIS R R Ly — 2

AN 2150 R £ - S AN RO
— T BT 3 C xS s re § s
(Exchange diffusion) * K Y 1‘2%&# B% ) ’fr v Fh 7k

LR NEY T2 R %’éi%&um B3,

LB RIEEM om0 8 3 FRE T 2 L2 R B 0 i ] 2T
Bl Bg s s 07 2 ekl odni e s a gyt an L LSRN BE -
Foe AL HAreTc SRR BT 30 v B L 30 RBHG x 3459 0 93 E o
Bho WA e a7 s Fie g2yt e athn kRS D, 2
TR BRI T 2 @R 0 J eI . (BEE L 255 i
st U y- 73/ aiab(Team v g ) a R F S G eHAIE(FH 0 T L <
GABA TR I2UTIB L B G 3 c kB UTro 004 1373 )2 GABA » B2y Dz 9 B F0s
T"‘ET‘A E\Fr\;w:ﬁ,i%q 3. :

2

X

CFR T %)

DA BTty P M IR BB L L 1T RIS, FLA Y 5 (Y
£ 1% T @ 1§ ( subcortical white mstter ) o = - 3 1¥ A 1=, KA IE g 17 i3 LN VRN A & *1
Wt oG 2B AR LT, TR G E g o7 -3 A % AR L -7}
BEAN L Lo (5] =35 RO o sHA Iy RS 908 Lo 145 3 TR F2pue) o
VOBRC URIA Y G RE P TLA T BRI L 5z g 7 A1 o tH IR w R TR g
¥ 73400 —3p 1 23007 82y 753 TEZoR, Sk v ke bE L2 g
W oIl v g £4%t FL1143 1437, < L2 gE b 478100 5 345 — T L 4o
(
»

o
J

M = _7
9 :iB% 2 own ’LHEJL‘%’.E’?':Q)?)LT-, :

(R - m%]”-ﬁ,mtﬂr—r‘ 1% 13 Epithal-
49

@

B ociie Mo 305 F e g5

oW,
~=

amus & —

"4 3ini3,) o E %
PFR L1, tpH 245033 X 2§52 04 =) 9 glass guide % ]+ free hand 1z T 47 , re,
Incubation medium !4 3,0 ml @ Krebs-Ringer phosphate buffer 7 )4 ) 70 ?H./ﬂ( 14 126 mM-NaCl,

5.0 mM-KC1,1.3 mM-KH,P04,1.3 mM-MgS0,,2.7 mi-CaCly 4 v 9,9 mM-Sodium phosphate buffer (pH 7.4) »° &

VA %% % /g z L 7 10 mM-Glucose 4 £ 7n L 7 g 3 . Imcubation 1= 17 Warburg « vessel % A
“ Y1 M T B E — 9 0 gessel (= ¥ Lt KBS By v W EilEjo b3 Lir o2 o0

~ P E 0 mg Blaatys e 4o ~— 70»7 R LALA B3 oo o 0, 12
iF

872 L, 3 7°C 7 incubation % (], T, Incubstion o 17 ¥ ozh € B 13 41 § 9rider 7

“

incubation /@ 2 % 4 13 P ig 3 e M a4 L 27 v 4R 4 gorsion balance % i o7 EIE L 7=,

Ghea , v gz iBE, T RS3 TeEE f- 75 = a dkERE GBS
o T 4 1 - w2 2078 B T 4T \‘}_;E"LJ'L:/E"—7]<’£;~:"4V7 v foww 3 fluioz 7]&/%«2 /ﬂ\gg‘

a8 - 2_3_% 7 Cellulose powder (Macherey,Nagel & Co.) % 1f] v r: a'g—‘/% 7w o7 }p g 74 - = 4



X

% -_,(ID).»:;

21 I R SANE R

5 o Rt L
14] 2Lt L

Bt oE ool L
72;\'

L)

) R
!

£3

7 =

e

@?ﬁ

n-

o

o bt 7 -k (4D

(44T Glu
%
H

!waz),
8% 3
v w3

GABA M v p- T3
HE 5 3" PR
o

- hAd . =
ER g NN & A
%
7

)
®» _, .

) 2354 13 Lovell & Elliott 'S m- 778/ -

(g

Ll - 75 b Ty ) - o aiE T xt s EA large scale (* 7

zJE5 T B o sy go
2 2 (2 TF 1yr ¥ 7))

t9g g ) ‘JManhersonW) PRASNE I 20 r=,

CEL BB ED>

) B a2 o FpiL o 11 B

Koig g, 3L £ A4R3
o BLY 2 H o i E 1 A1

=) l j
B

0/0‘4 L2

&) >

s f ez

A

1'% Udenfriend & Cooper

= T X 3fE a7 = )85 aBlYI> o ELHE

z 530K = § 3 GABA, L-Glu, L-asp,

8w F o2 s TF

Y

2

His ?Z | 1

}» o & t final wet weight Y o pmole fr UV T L1 A oz 773 %7 & pf_,[’ 9
%

IR BN ASTE 5

- “

73, LIF -
BB iz b oYE/E L
(FRNN I SEIRG NS T oo
N ERN A T I
SR QMU
Lot % + !

a

Iy

MWAMEaEa 1y
o3
b oot 150 5

b
(%3P0 10 5 @ L RS)E 1B

» KRS R g
LAz i3 o

N

7

x ¥

: E Yl K o1: & 3 gABA O
s m{l—— (

V6T pmle /g ) 12354

a3ty 2{3 0 B2y 12 L
2 {33} o in vive
|

1] 4 )

» B3V IN B oo

ui

1 % % 9 2 40 o F 3.4 343 a F 3908)

'3__
vivo @ GABA F v GABA E v oo

P-Ala, DL-Tyr ,

"3 b6 ¢ 7 )8 incubation 'z @ H¥ ¥

= ¥h 17 3 GABA 59 (Iumole /g-fresh weight )
L IR TS 3 R ¢

13 E 3 IR oy R 15 Y EL e & 3,

25

2

E (] 4 T,
> @5 (M T Asp
(VL‘FP—Ala
12:3:5 % )

HELL YER

%, Fq’

p g

)

o

% = (JLF His

4

-
12
Distribution ratio
GABA ¢ %
B2 v 12 3
L1418 2"
2.

[}

T I

(4™

pY

( %

@t
/WY

med Lum

peire F 3

fau]
&
S

K By | AW 2R

3
™
=

GABA (5 mM) 16.5 * 2,2 (7) 31.2 £ 4.0 (9)

ut
~

L-Glutamic acid ( " ) 28,5 * 1,6 (3) 23,4 % 2,6 (4)

pefo

L-Aspartic acia ( ")

()

21.4 (2)
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DL-Tyrosine (2 mM) 3.1 (2) 2.5 (2)
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¥agus nerve fibre 1.97 £ 0.21 (7) | 1.66 2 0.14 (7) <0.1 0.1
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s
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Ve L E
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R tt Gh ® ASP o B

Free amine acids were determined by quantitative paperchromatography of aqueous ethanol extracts.,
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n Table 2
i - matogrs
F"'Z DEAE ce“uhse chvo 2 r y Effect of dialysis or hen:lin; on pastially purified
“ yibonuciease inhibitor -
: 0.70M Natl
015K NaCl
e e Sefme ‘{—w' uh;\‘ ;'f“’:.“:::m 4,{ s Eage
/i RNA 0.040
1 ) ‘l 012 RNA + RNAase (0.053) 0.550
;o ; ‘
10 i L + inhibitor (o.1) 0.050
3 H { 0.j0 v
& ! i % L + dislysed inhibitor (0.1 ¢)" 0.050
i - &
(13 ; | 008 & bt + heated inhibitor (o.1°9™ 0.545
PANCY 3
5 f h 006 £ incubation : 37", 30 min
f \‘ ./“'\ i dialysis : against cold water or po3M veronal buffer
o i (N4 i o4 (PHT®) 43 hn
i txheating : 65°, 2 min
Lo 1 002
! | .
sz i
h 3 o s 20 13 ) Fij.'i
tube No } Hydroxyl’lkpﬁtile chromatography
X3 i
Table} H
Pantial purification of RNAace:iniibitor from vet brain Supetnatant w H
=
Trotal TotnIA Protein |Specific actwity | R, 006 &
Fraction Volume(mi)| units ::w) (u:i"i/m; protei) E(CZZU é
. : 004 £
Original supernatant 20 [135-Wo|210-300 | 0045 - 0050 100
All fractions from DEAE- 002
cellulose chromatography | 29-22 [107-123 |11.2-21[ 057~ .56 7788
Three most active fractions
$rom DEAE~ cellulose .
chromatograghy 72 4447 [41-sifosz-092 | 3/-34
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Cq Hiz NoOs (204.18) ‘ERUE C4080 H 611 N 1362
FTRIBEC4117 H 592 N 1312
o-L-IWIINLTY m.p. 176-7.5°
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CioHis N20Og S84 C 43.00 H6.39 N 15.28
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PERCENT TRANSMISSION
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?F&ﬁ%ﬁ: v R AR
METEHOERARRLS, THMER 23 RIRBERD ) 9 AERT E tryplophan
pymotase A U tyrosine transaminase o mEFk sy £ Pk, BBl T3
<& 7 1< | tryptophan pyrrolase & MR TH R B R L 8§ X B 1o B 7
RIBCE > THFREREMLERS 03229 . 2o, A1 () RFTSHIR, B
YRERTEEML c2HBEECENS 5 . Mg cofactor Y BEL T WI0 X
LM@i%ﬁWRﬂﬁT@ﬁELK%%%&HEm@Fuﬂ'Wawawrﬁ%Li
MARETEVEERS AT 3. BRQ . B4 YR L « B R WP B0 AR E
oEter B, B ERRIMCH 0 L3 S 0Bl e 5 AFEE #EBE (
enzyme mdu.c't\.o-r\.) T u
OF FU7&77/%%hJ6%$H%@(Kmx,1?&1)
@ 1-FVUERRE A RLE HMEE (Knox, 1961 ) A
©)] i@’r‘a‘#ﬂ&( FREERT ) o#BR & 2B FBE (Shumazu, 1962)
@ pERrR(HEERTA) oHART 2BFEE (Shimezu, 1962)
H4BEZNMELInAIY ERELTER (2, 4,5, 1),
—% . tyrosine transaminase 1 B&K THpO ‘%ﬂﬁ"l%\l\ét TBMEL B8Ry 5
e BT (8) RERF S5 R s Banc @ 8 2B RO EESBHA i v 0
RIL ., @ TRMETRABRTEB RS 5 g . 5 T, Jo BENBEHER
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(2 1] u moles of kynurenine or p-hydroxyphenylpyruvate /g Liver / hr.
2 4 6 8 10 12 14
1 T T T i T L I
(a) Tryptophan pyrrolase (T.P) activity ;

E B &8 R , 2 T.P&
N 777 cofactor ¥
O R RE G / (O welsBRE
Bl 2 B PEhAR cofactor v ¥&
PO R R Bl EEE

(b) Tyrosine transaminase activity

b @ 23-5Y"Y(Lin and Knex ,19$7)
@ ZTBXYE¥IZ (Shimezuw, 19 63)
N 2EZITEE L TwB I YFEREL R(6, 7).
CERFAMELORAFEVCREFIAT 2 I ASTMBELIR I 5 32 inducer
0BBeFHTs ATl A2 g3,

(R 1) 42/ % RBAAF A& W HERERET O Tryptophan pyrrolase ALK & (3§

inducer o ANE .
Inducer| % g0 % by 7°bT7p> | 2 -4 vy | 2 By R (BT RYERR
;2 5| & ] B # v -4

EBRERF| 1.2 to3| 3.6 19| 3.0x0m| 9.7 £2.1| 6.5 2 0n

gﬁ%g 0.8 +03| 1.6 09| 1.3 to04| 4.4 + 22| 3.1 1 1.6

%EHEE| O.1¢6t 00s| O.172007 0.18 £ 0orl 0.18x 001 0.1t 004

EERBLE S~ 11 Mo H@ETFg . BBEER 3 _umotis of Kynurenine /g.Uver
. TERLK,

3 3" tryptophan pyrrolase OV THED 3 ¥ | ABSR 056t G aBRG AT TR E S
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FNAFRLEL T EFABC B L by 7R T Y ER. T -5V YRR, TRMEER
B 0§ EBAE S RS U0 inducer ©BEL TR 2852 FF 0428 Ko R(E
TLZwal Yy, SAEEHRES, T FEoBESNEENBTLIVWRIYX
PRILo T BEBRCNESTY I/ BELSMBEMC 1L 50D Y NAERD
—OTEEURYE DAy, BBEMHNIFCHVTL  ABEOFETEBET LTS F
F(g)sBuidr +ERtBY AR once B L —Bnrd>r ¢ 8
Fyses. —5  BEEATO ABEBNLE A THL | 450 (nducer 2 GBI F2X T
LA IFEE I E < response ¥ ARI F . RS, I - % VyBweEr) 7R Ty ¥
D ¥ & fumorel inducer & > T FBEAT tryptophan pyriolase nFEtEE5H S o)
S REVoTH 5T, TOERDH0 5BRETIRIKOBEN Rumoral fackor €S
STHFINZOEINERRETHICERERT V. ¥ 30 FEEFF Liyplophan pyro-
lse OGETRZLRYFFTVICE, BEFRIU»FHEECGO LRABI,ES S
Brutuswl s BE&I0 .,

R Tyrosine transaminase KOV TRFG B ¥ (K2 ) ( ABFRL tryptophan
prrolase BARAR, MEMTOBMLEBOEERT LTV > TIBMEFRARTE . 2
HGEFHECERF LSS I I L5 BHELFBEL E<HEsFUT
WEUu., SARRL, 3-4 VYR GAFHEE0» 55 TREFBEIRL T 1
REEFHEESE L VIR LS T-F5 YV >0F ) F Rumoral inducer %S
1", BRI tipesine transaminase GG ANBEC ARR X oY s TU> T L&
ALTHY, ARAEFRRPFOBE ™ humorel fadter REBLD Th2a 59 @, &
BIFAVRERFOES CEFRMEN (& 21@8BEF I A R E T 0 tyrosine transa-
TEvEdIFTHs, 22y, I0%E minase &4 R IF T inducer o TE .

R RFUMATHO BRRHCE % ﬁ;%£_3—+wwi%&?m
REEEHFE O, Rumoral factor ZE S I B -3
AFCeEAE2RCuSsdlRLT WEB AR 3.8 £ 1.0|15.T 209/ 11.5
uz, "EAEH 0.9 201]| 1.9 103 0.9204
3T, REo FHEGEMES R

B TH. FTKK ERWERE L (& 3TRRAT tryptophan pyrrolase 645 13 B &

5, T v KBRS ERRIBET T R ERIBO YR

el BEOFETHERRIS S [FEEE (sham-operated)] N IEH R B F
2R.B3IREFFEOR, HBy L {5 6.4

T sRam-operalion 47> [ %< T O AT 04 S x1.9

tryptophan pyrrolase BHAGATE 1 EMA R S EREMNMe B> FAUMBEER LTV 3.
SAREL., NIBMRRHRED 0 ABEBEIBEC L THLEO LS F LK,
#o T REOBRET EMA vk TRREV C RIBHRERKO 5105 &5 ns 0l
&, BIRR AR F 5 FIBEE D LB RSB BT Y A2 28y 0, T L
LAREMBERLI L0 TEBIILERBELTI WAL BN, HE. parabissis &
COBMEERS AL T FRCONBREFMIBLT W kU,

3( ﬁv: 1) Shimazu,T., Proc.Symp.Chem.lhysiol.Pathol, 1,126(1961); 2) Shimazu,T.
im.Biophys.Acta 65,373(1962);”Shimazu T., Proc.Symp.Chem:Pﬁysiol.Patﬁol.,3,147(15635

&) Shimazu,l., J.Blochem.,55,163(1964); Sl A, LSS, 7, 707 (136205 &) IR, 80 /32 (1944
75 Bk B, Bie £ (D (A BA D) (T6D); B B 3, o G B e T ’

Bioch
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11 =~ xOBOBICENTA NADDOHERE L Hydrazine 2 HOl O F5
HHEE s DA THE « EARES
mEHET - NEBR
(BX-E «%8)
Nicotinicemide Adenine Dinucleotide ( Nap ) @k —®i= R T & i mkEE e+ 5 £
kKA b TPl -ntrararelbBikissfogaee L 1 KEnmd
el Toa Rl Tvs (k1 D), £haodmk? pa . N

’

29 o bF, AR, ¥, W BAF:¢ERY 59t ¢

Bh, BR, W, AR, BI% RPRAE R, Wmk, AR, Ao Ej[wz K r>
i Br: vHR2IZ Y2 ¥Lswene, b adpl ﬁ:z,,. i
WP o w T MDNRARIMR T B, o T M

GE el G209 rGaT 34 a o, L TFND flJ ¢ D
o B v THB 5 o saamat mp bt FES x &R 0-p=0-p-0
Bhtos, Twbboman, £ >beiFe ot S

lj TEATE X - I" T succinie semialdehyde e &9 ! 2 NICOTINIC AMIDE ~——D-RIBOFURANOSE —PHOSPHATE
G 12 NAD I* § > T succinic acid = BE(L I 4v 4 > £ R B0 2 e erRaNosE—PHOSPHATE
$%vds. R Hydrazine 2HCL ( A ET H. t B) o — 2 ¥

EIVZ A el T o, Magmav N vaMimt B, o nap v Ak

MuEBRY v i nhhneni> TELs e Eray., FEYRA L
v b cafkEhae s R BB e BE (NH,-NH ) 2% 5 384 % carbonyl
trapping agent U H 5 Ho X3z n s 5 W¥BEME 2T = L 11, mpos &5 § GABA
aBe s Ko 220K Ko ABMAITL o4 0 L B ks, gupofuic E0 5 R
WERe o A LBEEr ABEZTHRAAEN ST TEEN, RLoBRvu,
GABAa A K emoa 3o o b btk a 1 s8I Tds. DEFse MKEAto |
v et o OWe g AME W ENE b 5. DAL, P oYE b A%
- F map o HE ok e oL, 4 aip L er s nicotinicamide & R4 r &
FoCRAT s e EEnMBSRERT nh tetb ) HRIBR MisKEC
# . nicotinicamide 2 @ 5 & > T ASEH 2 Ew@ B BETH. 45 T,
comtloe L4 2 NAD vANLalhFaMEE I MR THhAL « 3P,
bhbholEsoH-807 sBEs2t0st, HuobBAwhlwlEiT e n:
AL o GABAL N wamt kT st TraiamindPY caBBhoe g s 0
v, He R BE2B e 2T 2025 ch T (28B4 T BBHAech w1 vEmME
LAVE)20RECCBA L N waMime BEL, 2 Efoh o B4, (Dot FE:H
wTlmAt TN EL ST N %5 Al cGABAY N s B BA L Ry G
v a2 A", AR aeH A RE coaBAa BT A ER o BE R E S ¢t
* 3T 42 Ths, nEHe: A AHEE T B> TBHTTL s,
nicotinicamide < & > T R LFFT v s n, v 2T g BBt T Ty
WL 7235 @mevadbed LoNTHast, He7 vyt Bie2L ¥
AvEQ 518 TR A Bha@mtET AT A 2t BN T B,
MEaEEZN G A D &IE, Hydrazine 2HCL @ A4 4 cell furnace (= & » THG«W.H

14
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FReRETH» %4 6 % aliito¢ /2945 a8 %kt L T, GABAN transaminate
{ M T succinic semialdehyde € fr 9, ¥ & (= &4 I M T succinate!s /x5 2EEE 1= B v T
Hoo wap ¢ PRB L T B v 3 B 6 ¢ cupa 2858 1 RE L T aapp o BB 2 v N s
EoAandmrs k710 vhirr b3, BEgrrdo¥ e T ARE
B, GABA LN oA T s RF L DR r a0 2 )T h A, HikaBhhkae BE"a,
o BB/ER L T ATt 4G RFIARIN A 2 GABA ETRMEE 0 v T3
BB T35 83 T4 A,

@ e L T B ®w, BR? e 45BL BT 3 map KF & NADE o 2
Ehob ek L 1atho BEACRMErL > wTRET At 2§ 5,

aabh2gdihoia <o 2 288BEF (208 2°C ), EHE@ e RAALI TR 2 AE
MBe MG rEBme VIATARL S - BRI e, 2R
AR AT, LBt R R AR, MAR (M ST ) L5 WP B3Rl 3 LS
5 T GABAL 5 " WAD | WADH a2 BB vA A FAZEL -,

NAD 9% % 34 + = K5 § 5 L, bioassay t chemical ® #° (] 3 = & & "% 4, B 7% &,
Hemophilus ¥ £ ) T 4w shse ¢t - Z r £F 1 ¢t 2 AL r vy« b3 ZW 18R 1
‘ZE?T A(") 2 b A 9/ 2 - NAD @ & # & ¢ nicotinamide riboside I & \"mononucleotide
ViodMdo RELRLET 5 b « ) BHEEE D > TH B vicassy A ITh kT
£G4 RAw S5 A T 3 a3 chemical methods T 4% % . % 4 [ 7 a5t L T'Huff et ar’?
N4 & , levitas  Kaplan 7 &' = & 7 T4 b hT v 5 5% ss ¢, N'=methylnicotinamide
PN Y BRE T etones £ R L T4k G oL t R L, T odfikwTHtr 5% a
WL T2 ET AT AT A, 2 aF A BT RE TR A 505, map ¥
wapp FEGLIBTCAREVE A, 4 alF # paper & & Wion exchange resin column
9 chromatography 2 7341 & 5,

NAD § = 3 NADH It o @A L 4 o R A g EN T g 212 54 < ’Xj'?{?)’fii’t 7 K
g, o MiNus T —E-FBThY, BEE L LB T2 axBe 8]
Th A, Sk IE 2 X @A § ¢ 2, Levitas et alp Bt zk + M ¢ © w5 5 ) THh
) habhheoFhalbBolhea URBReCATRE L a b b s e w,
(395 0B ) Fahland o L LB WA F 3 5 a TEFT A 21 9 T 4§ 5,
Butihabh e Fshe C1RE T A AT Glocksuclean D FHECH Y, BAL T
TaBHMAMBF 9 9 yap, NaDP , NADH 5 5 0 qaprp PEOIE L T v 5. Lo LA
NE A oot LI T, hbhhhaBEN SR HEER T o< FRY A F)
Th A

Yy Chab i, PrAkerh ik BB 9 o A A T, Glock & Mclean A ©
2o T4Tw, wap a2 ¥ 5 Racker H (P I AAH ), NADH aZ B 7 b TLTE
e i Ess s> T (P2, » 1 &),

Racker 4 o B2z, BB > #®r b 7o - »RAFHE L HR L, - 2 BE
Pk ST XY 20 A2 EGHAAZLZH s np NAD K NADH frsa % p 2 nr &
T899 3Bf a4omp 2w (2 Q%L % a WD FBYEBERHT 2t L > T4 S
WMis(FPa®), za 750k e, ND 33T TIE% - ?»‘rl?}fa’]l:‘lilﬂb, NADP
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QIES = Mow oL 0 A bk b2k GLOCK 8 MCLEAN® %%

i o RpEE mH (nico- Ak (Ran~do g 2 TS0 )

tinamide mononucleotide , ®1C0- NAD af#h (o1 N HCL Seoc.) NADH o34 (01N NAOH Sec. )
N s R, N W«

tinamide riboside fr ¢ ) 4 % fe+ 42

AE R L v, Lt L, 0.25M 7‘-‘;:/.,7'-‘;;*/&15721 PHET (5°CmFTBrAE)

Racker o M35 = ¢ 2 % 27 4 H;O“M“( 15ge. 12 s

g Fora - Bk gE 0.4 N NAOH m(‘# 2 )“N HeL See. WLAHURGHT)

20000} 3o¢m oc A &
x ’/ﬁ (¢°c)
RACKER 4 nil}ﬁil/é, o.M Ptk U“A‘ﬁ)l)ﬁlcc} FanwHE 2

%P3 aaEE s Col
A Ry (gL e

RO b BRI GURNER)  aomeosn R GaStEobA e
THbLR TS 28, 31 o R 03 ec

NADH 2 ’% Al 1‘” *® 4 V?mz L, fﬁ"mi"a’%’t;’ﬁf‘fjw
NAD/NADH AV 11 £ 0.05a4® ¢ Pri ;

Glock & Mclean 9 34 0 7 L m Y MBsho 1 % RN S YIS I S S AR

AMAB oy UhAH L BIEFRL T WBM, 2 adky) s B4 s = Glock o
L NADHE C BB R F WP N ) nhw TR A At ERAL, HWEL IR
hT v hhA, o Rackergzy B4 Nt s &3, 2axaliens pra -
viRKF BT o ﬁ*};{ v Hh b . H nddtt 3 § Boehringer & Sohne GmbH Mannheimir %) o &k
Do E et . o, BB T e nAE e s BASY 0y BT, Ao
RIAEMEE A 2ARRE Ko d | Kbt nr B E LT,
EEE e Mo s I P o BAET A A B T F R L
vE kAT 6‘7\", B =t WADP ) & WADPH W ALE L &
BGhifroo > Kt E ﬁlz Fh, R SAIEGHME
RO TP NS BB T athe, PBE . a A B985
b5, RTHLES 2 ¥ A 12 Glock & Melean h 1= B & T 45 » =,
QWRE G 2 ok ﬁ%ru?%é%uzﬁaw B oo R
Btzl¢7~3/oq%m%fiﬁfyn\'aw%‘%fe 5,
WRiLaLFery ) —necny > - ;vﬁio{&fﬁ
AF emi B lict L (BB oomEBET L 520
it AT e A Bohuh e AR s
P eEH e s e BR G M BeeRe Ty, L0 —— —
@ELE (B4) 5 9 o jap o lﬂ"{i%xt Mo Al e WAVELENGTH (mp
EA, (5~ o B e T )BET H &3 mhidho 7 ek o T NAD t NaDH
e A 137 v h Y Glock 4 2Bt MM U R (¥ 3 EAAR).

xio?

EXTINCTION COLFF{CIENT

T 2 aEMr 5T 5 NADVAUE S WaDEL N v b2 L AR, F 3@ &
ThAE(F 3.

E®B=< Y 2 a ymapb it 4 BN F v v 1633 (1448~ 1789) /4 wet brainT b > =, %
= NADHL N v 2 F v g3 (TTI~WT)M/% a (@ e 2 1=, L 84 = Hydrazine 2HCL ?
ERFE omihy PAERT ek T L th | At M T Ao NDE ¢ Wypat L 6§ AR

-
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%380 & naow contentsiv mice whae sean & © A, NAD L AT e i3 Boa oo 3 ) o F I #) (250~
2000 75.9 ) /401 L, NADH v A n 02 2% B e g mar o

73 § (702 ([od~9T5) M4 2480 ). 3 1= $o084kg o nicotinicamide o
.wﬂz§ §§ PoRRm Ao m e, §)Ama ke e g e OF
];f,_':? :§,§§I 3@ ). YUYW RO 3R EF s 01, EEF
i ; f «; z _’f:_ FAD v A ¢ 38M%Z o, ir b £ 3t )% o nicotinicamide & X
1787 vwHemS cihie A% BB EMAR, 20 D v N
1: P8 v, KB, BAZ e T A LR, F RERLe ¥ 1 S )
" EI P, 3 F i e ko d, 2925 (2423~ 309), 293902573~
l m H H 3200) L & o 2373 (2020~ 2515) A T § o 12 CR4RSB),
E L S 2 1- nicotinicamide (& » (&2 aMan, H =2 » T %8

n=4 3 | . mR Sy v3Hen s =,

SF R4 EEF B E 0, loa%&;q#?’%?’?imH.m REBE s Bt e & > T& 5 7 D
Ao AR A B 3 NADL ~ o KL e, Btk 1,2, 3,4, 2% WiTha L@

B, Ty BB LT, 2 LTNETaHafesiar B g3 Asiio S fhoca
BAv AL o F (bt LGN, NAD L GABAL a Rt ad ) mmlih B a0k L GANT
2 (%24@). 3 UE4P5 A% F G 3 H ¢ ANAD VAL 2 BBtrdd T a3k g 1 4y
e KB BAZo &3 s axma b Tt dRaand adaT T 5REARTES = £ K
<3l ns. TrEALFAIRTr ) LRE-BTIrI2 0 UHS 2t UH
L, A L Tsimir2 k> T 83 v NAD afist rE L, WmIEERT 20y F R 2

0

N

N

: K 5:. 13 < j& N A2 A

732 B T i a2 FRAEBEE 4 T,, 4% o B ‘{'j"@MBA ;:HANGES OF GABA AND DPN LEVELS IN MICE
LR A, za s tui e %%u % x5 AR ::/, m:«% RAIN CAUSED BY HYDRAZINE 2HCL
WA eng s6aBA Ly aEBha )b FAERLA L

nkoZEe oD FHht R LM o B2
b B A. K L TRALa GABAL ~ L g RN, P owe
4@ %555 1R NAD LN adET ¢ 4 & arkpng o
Bl T w3, " . )
MY o r b BB T 5 e LT 5 NaD o . : S fons
e s 3B 0w o BE 1 KA 6 ¢ ppopys SO - 00BN, KeueseicErLon
azialz & > THRAHY L =itk twb, coFmaiEsHi:MAMThL S L3
Bk W bR s, WHeEX » TERINEY 2D I 40 o Nap VN v o I
J LGABAL N AL A LMY e R T 5 b, - RE T béxhhn%‘i%
IS rRER i AdaTh Yy, oMo dmwila, BusAdBao v il By
fFe e E R LT ws, UL LHIRESHY BRIk o GABA o 455 1= 7 © T B4T 6 %
whd e b FrE, X #f : I) Bonasera,N.,et al.,Bioch.Pharmacol.,I2,6%3~636(1963)

2) Burton,R.M.,Inhibition in the nervous system & GABA(edited by E.Roberts) Pergamon
Press, Oxford. 249~259(I960). 3) Elliot,K.A.C.,ibid.,Pergamon Press,0xford.260,(I960)
4) Glock,G.E., & McLean,P.,Bioch.J.,61,381~388(1955) ) Huff,J.d. & Perlaweig,W.A.,d.
biol.Chem.I50,395(I%3) 6) Kaplan,N.O. et al., ibid.,219,287~298(1956) 7) Levitas,N.et
al.,ibid., I67,I169~I75(I9%47) 8) Maynert,E.W. & Kaji,H.,J.P.E.D.,I37,114~ (1962)

9) Medina,M.A.,ibid.,I40,I33~137,(I963) I0) Racker,E.,J.biol.Chem,,I84,313~3I9(1950)

SETY
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12 BEE O 247 I 5 ALK KRB R [sozyme DG

l. & UM 1=

RAP E PR AR e v 0 TRR R S BT
'j% = 4 h 'Lfriﬂ =

bRtk AR b5

}330l3\\3i1/17[-\° ﬁ;{hl’l:’lm
=GEE L kB, | Rt om0 v 42T A R

Neurological disorders ond GOT, GPT and LDH cctivities

607 s P Lo

Case No.| Serum | CSF [Serum | CSF | Serum | CSF

Nermg) 35 (205 b ges [ Tre | 323 11500520502
Head injury 51 |54 f32 |33 |21 |283 | 716
|cesebrovasculer lesion | 15 52 22 32 [ 272 ;28
I thrombosis 4 87 4 48 1 Vﬂ N m 48
Y mation| 11 |40 [ 30 f18 | s 190 )
Brein tumor 52 42 20 34 11 236 | 65
*:liﬂ“‘“ 25 46 27 35 18 340 ! 83
meningioma 10 25 14 12 7 1686 l‘ 23
Epilepsy ] 13 [ 4 3 {160 “ 20

(3 + &)

W Fh o BR Rt EFAE L ) H o qE ot
(A A o543 oBd % - 1 fn
BB o v A B
% 8y 1=
ol F o LLEBALKEBE L (LbH)

BT w2 e B D3 e

Lo S e S ST

o5 R 877U M A ¢

BLAEA 358 -
L S R
Method.

CQveb\ros?‘mm\ flud. 2-5 ml
( Protein o.1- (~°W‘3)
dialized «g&tnst 30-50% PVP
4
(p# 'L'/ )
A}ar Aaal electvophoresis
(%% x 0] ewm)
Veronot-bufler R4 0oL M

2007, 12wA . 2.5 hrs
N Stoin img [
Solution T 3.4 ml
o 730'\'5‘1‘:'07\,11 o 2wl
DPN otwt(4ng)

Ineubation 31°C, 1. Ehes
D“g-fO‘:r'-‘l+V} and P"e-ntmd’r‘j

(4 2 &)

FrigHx. BEAH -
HFET GRK B AR
EBIERE ( Bk« &« E1L)

vyl B Tih R RE Y R R t &
Wi L, mm T s A AT O s o B ok ERA
I » ook e V1 @i ¥ » FwhiR Y o5 LY

3% ate 3

o B o> oo

LDH wagymt o 4 B 13V

ext 3 5 Ry WA e (0T, GPT)
LB WA X835 (LDH) 2
GOT, GPT ZH1x & 13
P §An

13 karman B L (20D, 110l fmin 23%28% [y )

‘EYQV\S aminacse |

At A LTt v h B

Reitman - Frankeld 2= 3 v ) £ L,

% b Th 1o 3 LD H 1t Weobrawskl
Shoe t e oo SHE_ U Eorxidoa 2 F AR
Twl o151 o LEIRY < owo| 018 &%
P ¥ 42 ¢« 11 B3k rh TS, s o B
v BAERAE oK kv B 3 manimglema w03
=k VAN 3 TR RE o L I e
=L, R e KA T B I glema vl

~ ¥ %‘L;‘S 5w

[ :.“hgl’)%
Ao oLt 3

Mo % ) 2§ toh

B w0 5 % 52 oo BRRE B B Ll T
23 v ¥ T=5 3 B, v Ked Gaosk_F B2
Lrogpris o patierw B HCH HH T o= o= =¥

i ovHE b =

",

Van Dew Helm @ % 2N
o kh = Bk

e o> B, RLA 2~ 5 ml

P;\}V("3|Pt}ro|{Jom (30~S‘0%7 pH ’].4}) T l&‘%rh’v
apep ) A TR LR g, E R R AR v 0

pH $.6, o005 M o Veroual buffer ik, R ORI
ot b R Jem x0 ] e K W3R 20T,

12 A 28 ) ~ 29 W F e x v 2L
R E R CES L 297 L5 cneubate ()
LpH BEEseTEt NMbo-BT ~RE =

F a2 sk oaAER B K- g7 CHE T

EiiffLI :

sediuw ladrabe [;o%e 14wl

Nitvo BT ).rmq’ Todium u&am'ala &‘0;»37’

P)\olrl\f’«f*"- hul-2v¢ 70wl

v

o.) M (4 2.%)
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i &k T P'\QVNXJWJ— ;agﬁos‘»-‘f—d& lw; /n‘_
A TN TR bt o
Lactate )(’DPN y)( phemajine methogulfate (veduwd) Nibro-BT
P}ruvofi DPN H )

PLQMJM m:;fkos‘dfa.}-e_ N Niho-BT (redwad)

e 558 efaned, awticacd FTR B AL, 3o AUBH W 0V cwhic cwd vOLP

Lt RERET At e 7oy 00 5> 1 VEUR Yt ngf, Soowp o35 E o

denSL‘f'cmAfrJ T Mt M EMR Y F k- P\Mmeﬁd LA 7?1 LDH tasjyme
DESMIE LY Ardb Lt BiKa1B4A 0 s EHN [~29 % 3548 % o A v teflon
Aomogpnifer LA 1 F § hemogarpe U TR ove’ 9 14 AR R e AT 1o b
ER) vy CAE s iR 0 U, ERR OARE i) o B

: ) , (7 1 8)
R iR A B
LDH Iscenzyme
LDH aejyme KA L2 TR 1L o- e Five Fractions
Wiema. 2 AR UL s 1 1548 I5p3
B M Serum Proteia
d.—7|u\uJ?-. Tt vt RkE ae ] pe ] o o2 B r

Ly , Lr Lz, L, Ly ¢ %3} =,
ﬂ ' 9 /73 -’@ LI [ 3 0&1‘2"*'“\ v 4.—7IOLJ1«, 2 rkj t=
%Y, 4 248 La B dy-tratn. o Wik

Brain Tumep Hemegenmste
73 o5 B Lle n ij-?chJW o Plp1= 3 e\ o AM
9 » % @l e ) Y“‘,‘ln‘:w(;“ o B 1=, L I R R N -

2

L1 bbbk 2 B2 2 B,
SR L% %LJ—KO L-DH \A-oaa,m,_ Fwﬂ’l—rw ~ %3 ¢

Percentages of the Flve LDH

3 2 17 ® =t ( 1 ~ o © o Fractions
K /) h L $o /o ! Le ¢ 7 4 Normal Cerebrospinal Fluid
Le 137, Liv 24 v Lo JE A ey I 1 mroWwov

Sha . A 3@ egedak (HRE) o

50 % 13 3 0
potterna 2 Lz, Lo, Le, Lo v 13 v AN

ur 1l & e ch e fa ] BB S

h7%s o, b= gmmARE -

2 FERE, B 3T B AHCES 0 F o '

LoKH Uboggme o pottara xe v 3y ac TaL . A_l\

Gy a~t I~ fe

r B’ ;/mm A B> v T o~ J T Percentages of the Five LDH Fractions
14m@ A58 @ Be kg gboblahme Normal Brain Homogenate
oM, 3P b FRORE, BT w, REABA Lo v

9 /lwm)%df— 1=>n 70 LbH u_onwxﬂ.yw!-l-“*vv 33 028 22 13 ¢4

e h 3 RLK bR EF ol Fx Y

Lr o st RO AT, Lm Lo orR Mhuigor s
JFewm 3ok GRERR v, R RaaER v g, T,
Lot s n 3 or . Ham ol 4, QT
o Az %04 £« Lol RHA jrit
5 Lw, Ly e Ly 5 3P 22 12 ﬁiﬁ,&-}l.ﬁ)&ﬁ}]»\ §

(Be )

(B - =)




Percentages of the five LDH Fractions

glioma (CSF)
1 m oW
27 3 1 12 @

§

(% ¢ '9)
Percentages of the five LDH Fractions

Glioma ( Homogenate )
o m oy
30 26 13 18 9§

?

{(x s =)

Percentages .of the Five LDH Fractions
4
Meningioma (1) (CSF)

1 nomr oW v
47 % 13 4 o
@ ew)

Percentages of the Five LDW Fractions

Meningioma  (2) (CSF)
[ I Iv v
49 28 16

N,

(7 #19)

63

A bR
3 Le

MA 1 1c to 2% 3 5 ¢ i » .
mluwgww\w o 4] 0 FER T o pottern RS
% 9 \wﬂcm«z? U oas 3 a2 r\ﬁ/moﬂ?is)zafxE)
9 /prazn»fi'ﬂ 7@ 23 3=, A C3) o pdern
LGS wimimgiomen o § ) '3 LR 2 RS s B
A Fokto LbH v A ANYT 2 LDH AL
SN N N BRI - S N N B A
/Y'\.Q-MWTLO.M_N e b Ty AECRR LD, 3 s
Bk T o patlra < 13 F o L, Ly X E#IE

7

Eoacds 3. |+ A TR ST 2R o pobbern
=Wk ) T vl AW te 1503 AE 1= n Anpansit
1= % g + B A » w3y 2 RKETXE by BB

R KA L HIA AL 0 r Efe Le by
oI R ) T30 oo vF g CHFE RN T W
3, mio- ek op e 11 W EMA MTE R
A At t, ok tHLR T o petrere 3 2R 0th,
v B o B A e Ty,

SR ek %3 M 1$a4§f1iﬁ?ﬂii% o [ M) Lo~ 3
Aspetome o B E HEAY A IR IR TN BN
Ao A o B KA LB o /Lpnoa,w»h F o | DH Gegymi
9 potlecn ¥ % 3, ™4
ct -1 1 dks 2 A
i U T paditra + £ 7.

Percentages of the five LDH Fractions
Meningioma (1) Homogenate

Loy

314 22 31 30 =2 2 a3t Yleea
2 45 E « A 35 =,

AL R A o DA = D
R fp UK B - L |
THRRF S L, B
Rt 2 Lp B o A

7309 %+ B3 ow A-izrh

& 1 ) 1Th 9,

A8 2 Pc-\—uju. }Wuwlw\"v 28] o BLIR T} 2 L‘DH °

patttre b 3 s p puitere e = E AL TR 5 )
Y3 b Wtk do oo bl ¥ 2 @e R
33 5 0 ZAAE R oFLRT o LDH Bojyme putttre
RO I N B Y

FO3E, A A R S A KR 25T R HA 3
s ln it R VAL F 0 v K3

BokoP = > v UK A F gluan | TSR RS
EAMERA 20 T m B o putera < 7))

!



64

Percentages of the five LDH Fractions
Metastasis of Hepatoma (C S F)
o mw oy

13 21 16 25 295

= 119)
Percentages of the Five LDH Fractions
Meningitis Acuta (C S F)

‘Percentages of the five LD Fractions
Metastasis of Hepatoma (Homogenate)

o mwy
5 N1 242525
& 1o 1g))

Percentages of the five LDH Fractions

Parasitic Granuloma (CSF)

Wb § ) F oz C4BY F
302 v o] AR AR 3 e

LArat fn o 1% 4 7, L?
1) 357 ST SRR C S S
e 7
B 2 Aomegpacte = > n
1472 =2 R v KR
Fp i B M « % 775t R
¥ o pottare TR 3 Al i
Id ) ET Bl ¢ meing
2- 1 erﬂdzd o184
T, aupe blastic o 1% 4 =

MG LA o,

Lowm owy LWy B R s T patiee A
15 15 11 24 29 19 16 12 24 121 R S Y X2
M e A ik e 2 o T
RS U
?1{&1/\5\ o % £ =, "&‘;m“mz";"‘
lashoma o 5 « 1 B ¢
otz gf) e b
2 e 5
(F 11 09) 5 127) Eakead 3 §R 3,
{7 3 ﬁ_) (ﬁ 4 )
Percentages and Ranges of the Five LDM Fragtions Percentages and Ranges of the Five LDH Fractions
Cerebrospinal  Fluid Tissue Homagenate
Fraction " m W v - Fraction | ] 1] v )
Normal Brain 4cases | 33 (29-41) 28 (26-29)20(15-22) 17 13-20) 2(1 - 4)
Normal Bass | Shuz-so) U B 3u-u bie-n Glioma 4 |3 (@-40) 28 25-30) 13C12- 15) 14 (5-23) 11(8 - 15)
Gliu!na‘ 12 | 2536 Bos-a0 1T00- 14919 1a-2 Meningioma 5
Meningiona 8 [41@- B0 8- 4a-9 10-3 {Meningothelial 3| 202-3) 8¢3-14)23(22-25) 35.(31-42) 32 (28-31)
Awmnmnnnma 2 | 4759 3304 3oy Tie-8 0 i g Angioblastic 2 |- 43260 19 -1 22 (22-23) 1440 9-16)
Pituitary Adenoma 4 | Slas-5) 34-3) 14a-9) 10-» Q-1 Metastatic Tumor ’
Craniopharyngioma 1143 37 19 i 0 . ( Hegatoma) 1 5 2 Y1 25 25
Hentangioblastoma 1 {48 38 12 2 1]
Teratoma 1154 35 10 1 ] . Tumor  Cyst
:';mfifm?m i 16 12 24 u Glisma 4 | 24(7-26337 (23-36) 22 (15-24) 26 (10-28) 17 (4-26)
( Hepatoma) 111 21 16 25 25 Hemangiohlastoma 1 | 44 # 15 0 0

m by s
vOE B e 1y RROROP
/ii = 7}& 13 )B—&X 1 h~)

2 —% = 73

7= v

» LDH Gojymt o puttern T EA S5 IH F I 2 v s 3 ) R AE 7 2 35T
BHITOMERE £ 1 3

Bixad Sednbhrrhieoifthih e ACH U 58=A33L2 Y 5
.30 Ffl) L0 Lq + 5 I, 2 v 2

b} L Tl, =°)ﬁ‘

= ¢ t AR



65

13 xHREOMEDERS L ICKEBRIERICEITTEBICONWT
B« PIRET « HIREL
ERE(FBK B« AR

B s Fr g KaP W B2 2=
m1osdECsr, Lalblsmed L
AN E A M Lt H <o b,

B, TR E b AR ST A ke D
FRBAAK S, FHE s THRHAK
sh B, YHMHEE HIEéE, A Roif 8l
A AELoBELLG > T HY, o9 vy oo BEERA s Hn BRI o BEP
ALrARr t KEIBIXMKT L T 05 R hE s n, B oM ra T I BEo
BARWAHBE Y At owtoaxt ERFE AL T o, Ko oI 0B
PRt Lol RN T e b, RN MMt R Yo~k TR 55
Gy o UTLs>ril4T 5. .

¥ A 9«

tr s

YW
EEpma, RE 2003Miho Y4 2 F-TE) T 7B L, FHERH (HE)
LR e ZA L ko X AT « 3 JRKTP, IS mA, 196 Vimin., [0wmAR, 05mem 7 W ¢ 7 4
wi-oBEs R LE. B n T~ T amrwe CITa o0, ¥k th< Z5 w o vibis
Wi vwd T > Bo WMT X 4t onviho o BN T on vive o0 T vof 572 2
i ha
M o vihe o 8§
Brapie, WA A 0B L v s XERBEEL L Co il e 5 ) ko EBF 45 T R,
(A) TAM R FF GRB M T BE LR orst o 53 ahltk R LY 3 5
BB A e N 140 R) _
F U L soovs 2405088 « 4 B, 3oy £ BER L, BAMIRTIL 2 858 iR
A28}t Zecor | MEAT L, 4 oig$ER
(B8) A %mwHIZ% '
F L L 300r p 24BEE < 4 0, 3 fzoor B L, HAEHIE 2 HE R
X 234 S 6oort24kiEls « Z (B, $tizee r BETL, 2 @8 9 WAL 2 04 06] vy R
X 3% ssoov (DS | v A vaNER
Bids. Es efh, Mavihe ARRIBKY rrd L, By 0 vifiamreidd ¥
WU Aadie-Rigpe @ slicn 1 @l o v, KIAETE, HRBamH s dFA Lo
BREROMK Ko BREE jo0oms 55 0 U wALETRL N 00 ki o n Blubeg
EEcihTo RHRe al b & sMc e G (5 Ao, £ v ,ﬁwo«uz.»
P RBEOMM e n 5 E ) BN LR Wk BE EE SR G A2 04e ¢ T3 %y
BEAGEoAE . WabflREST 2 8140t £ pBhEvER L R0 5372 U0k lo
3 EL A, t oo b BB 1 thatosil kit arno s, HBESLE
ihk ) ZIBILEEME(TCA) s fide L1, At T dn, :
BOBABoHNA: TCACRLEfPd 4 € &1 B KR s Bt Eluekjm o glaso -
homogomizon £ B 0 1, homepenate b (o %o o homegemate H T RAKE € ), A TCA
WAk 3 B SETCA 0°C /55 AH, A TCA A3 D, 954 sthanelihihy, b°¢ polansl-
:,tlw%'rf!/ﬂ/o“’yiiﬁ’r‘., so’e GWW-MM Uit %) SRR s08 %M, 2. «f 2ot



66

2hor - acellone BREH(2:61 %) o8 vRIBL, BHEB L H R,

R oREA B e o B OB ABr LA BN Y € 05, EAMELHEA
BWUER L AE L, 2o U ga0 flaw counden (RIOLE) & Hl o T MeitidfEs A Lro 2
oMeHHEE B EE L r o B c e, ot AYEBE £F 2 L
TER G n n HEVIRL S 0 LRI ELEFARO Ro

k1 tEes wlbriﬁ%?. # 2. Wirborg JRESHEE B %3 -
add PH T - — T
) 044 Nk TRt I F | UEM L B 0.3 =L B ool
Y LRk 5.2 ml Mo~ thecote o1 ml M/,,-M 0.7 m¢
3 r21% (ad: 1,6 =l 1e - (pucine o1 sl (ospe) - aatic osids
4) 2.11 % K. POy 1 -i Lico ey 7 5o ~4
£ 3.021% MyS0, TH,0 L= BE|zo% ko 0.1 aal I
6) Tris-HUL KA 7ER g,| oL Qretic aciol - 6 ~FC memolydiah
pH T4 RAG: BEE  PH T4 “_7,.“/”} L R-CC L Atrslan
V- foweime *e (w0 RC.C. Amercham tamgllarol

W'L 5‘0/4.(—/0.16 2

(M sn vivo o Tig

m vt o EEEC o8B EH 0 % | FHy ]i'l’ﬁg\,ﬁ{li{fl Bp % toov x b 3f 3000 9 F
sl grit 20568 e, v ARAHK G v lucine Hormt s K HNLES AR
o1, %o otler BREET T, BY o A B EUR CERT Cifh » o %
NEBI3I H TEFER Sy, G OKFETLsmn oo 2, il | BB K 2w«
i L, AREW TR I AL, A5 e kAL HROAABATHB LR AT VGO
fre o M fowcine ¢ KA KA L, RBLBEE Eoweqe EA K 10ml t to 2 Lomegerale
(b, 1206 Bkt Brca)s SR AwiGic v, AA vifPedgoml e 2 T, oL
%t%vlﬁthuvomﬁ¢>n L ey AT ELB I B LR, A f e
T oFr L, Beielr ) g hvkr L1 RALE, ST RE s omle UHEEMN A
N G I A

WA 2 AEA L R B A BT, 4 nvthe vy Bl E A LA e TEEMA & o
YR 4 nfﬂwﬁzﬁ%ﬁﬂlﬂﬂrhﬁh&iaﬁ& W%WWM%zﬂib

KABM TR < HARAHE R L2 st A1 o B 0T 0B 9 WHIIRE (ol ) < 0
EEANL A B SRS A (et fossin, fung w2 wf,)xlro

WBE 2 T svitnoo TR O BEPREAT 7 1 £ ¢ © ~ A1, MAreLT {E 20}
TR, B e KAL G AR K kL RET, 4E0 AL I Y [Soonf o 0 i
EAEY, Rk onb RY T, 3 kRS p, WEHLT L, fdmidd - Jankenser”
b 9 3Rk 80, 04 A ML, pid o il 8 fe RyA 1 bsinel
Tk, Tkt tgobsgaithey A LU BT Lk, kTR MAZE, DWAo Ped
R, RV 7Kﬁ;1mnrc/4 s, KefHMrR CFdoL t PLAENHBREL, Yo &
AYHPRAZAR v ph LT L AbiRE1 &, W/é&u/m TG ME L BTk
ottt 176 > ko ’Lrﬁ'lzu oA, R¥A 9% 2 3 v 3L 37 5t (oo fog od o prf )
EEa Lk,



0z coneumed K mole/g./h.

0z consumed » wole/d./n.

Fig.1l. Effect of Irradiation of Rat Heed on
the Incorporaticn of labeled Leucine into
the Proteias of Brain, Liver and Spleen Slicee

y ’q
¥ 4
ss00l. °
Brain Liver Splesn
.
g:ooo- :
3 .
&
5 .
¥ .
] :
s
© 1500}
: .
% I
T I
e 2 gy Egg
EE R EYE O
88 338828233

Fig.2. Effect of Irradlation of Rat Head
Brain, Liver

on the Reepiratlon of
and Spleen Slicee

60 Braln Liver Spleen
.
.
o« e
504 .
s * o
o o
-
40 o
.
3¢ 4 .
.
.
20 < « % . .
o\-."‘
> ) %
o.
104 ~ .
- -t LI~ SR
:e? 8¢E 8 ei
€ n g 2 Q
£ 33 B8 28 § 8 8
8 2 8 &« A 8 & R

Flg.h. Bffect of Irrsdiation of Wnole Body of Rat on

the Resplration of Bralv, Liver and Spleen Slices

70
Brain Liver Spleen

60 °

s0{ ° o 3

.‘.«:"‘

wd*

1 =| l‘

= $ a4 4

R B 1 L SR

104 < .
IBE R RN
] b1 £ 5 £ B B4
53832582 8:5¢8 8 g

F1g..3- srfect of Irradiation of Whole Body of Rat on
the Incorporation of labeled Leuclne iuto the
Proteins of Brain. Liver and Spleen Slices

551

0.p.0./mg.0f Protein

& b
4500 M
Brain Liver Splesn
.
3000 .
.
.
.
. L
. .
.
. P
. . .
1500 .
. L.
M :
e ol
E - S L o .
. o -
& 3 :
4 s 8g~ F L 4 o2 P OL N oo~
Er i LIEELEIE
=
§8 385888328k
Fig.5. Effect of Irradiation of Rat

Relative Specific Activity

Head on the Incorporation of Intra-

cisternally Administered Labaled
Leucine into the Bralnm Proteln

80 a b a b
o
70
(1]
o
50 . °
[
40
-]
3 .
30
.
o
20 e :
10
1hr. 2hr..

Time after Adainistration

© Control

® Irradiation

67



68

FHMEACER
iﬁ%‘]’ﬂgﬂq%é\, BT in vio 0 22 g 0 mvivoo 284w, 7 =) B0k G 2

D)o UK K Y S n, LA T ooy BT, M LR < B E) 1 wT,
Bhome 60T 0%, Sdrppf o RisAbao B2 208 rs~T0B, —fikE ab
Mrildr835088n A futvEdttope, BHEFEL S T, 85
nkn WHIt £ = e, B 382 cha, L2t 20 BbeXoihrH L
WEME S, KA skhr kL or Be YevtbraowpErinit@ e
b, BEAK oWkl nWaLEa ., , , Wt
Tk, Bim K s a B st Fos U, EREAAK oWl dthilh 4,
A%ﬁ%‘[{w&xz,?f v, TA I HoEALe R DR, Uy e tE L,
Wt e BEARK M, s bW prd)t R 1Bt S Aoy, XAR
frn, # e ) (308, #6), %) EORHLKALE, Mg 3 ¢ flds
MEY e XARBEH 0 BF Ry BB L3 T vdpEES r — DM o fhanth
AT A pFr4 o, Keo b v LAIns > ro e fheBT L wIHAM 22
MY INAR LU r ¥R L ke, BEEAF e B L T 0B BT e IHHTLEY
SRGNe Yo s e R, BleffoEle, WRIBAECD LT BHEE LIt F
ELtvir hzhah,

1) Clemente C.D. and Holst, E.A., Arch. Neurol. Peychiat., 7L, 66, 195%4.

2) Heveey, G.C., Brit. J. of Radlol., 29, 465, 1956.



69

14 MO EFRIC BT 3 Tricyano — amino — propene @%@VC?V)’C
FiE =« KIE@EE « I E%.
JIHE=EB (KRR < & « ##E)

- — amins I,W(lA'FM-anED%T)IXMM o climn TH> T,
>T *‘Iﬁaﬁgi%ﬁ‘\b ) 55/ R > RR e LH >k, MMT LR 0“,’%‘*@&.
By T = =0 4TB0RF Ay 5T RN oz 3. ﬁﬁM§Wrm NI Y 3¢S il
e, | B Minﬁ"f&?&iﬂaa) RN AR X EGB &m0 W?wﬂan R NAENRY
T3 5 e 5 tudie $'K k> T3n p MR, T BUERBR e b RACNTO bz 0
5 T 5 WEEERES RN A ©1F Cfesine SIRT U, Quanine ¥ HR F3 0 K3
U QUafBRE TV Guamine ST U, Cleaine FHEOWT 3, ¢ kTAERBREA <X
oRN A F5%m U e REBRRZT K quanie FEBREHRDL Unadd ¥EF T3
SMRFeEABRCEL < v N P guance FHEm 0 Cilevime SRF T3 <
e Mo bk, 2 hda Tk, HRrMIEERNANKRNA2 K X5 T,
Daower SR TETI Lo TH ) By bz 3. Hydiw Fo ERIE v Tt
micrsdinasckion = ¥ > T8 5 M R 5 0 2 o th,
PTHERINRtoTH T BME0 EABEMAMFTETE. v TREWNE 2 HK
ﬁi %:EI:ZJ)Z\\ F W,

ToFMATEELT S b F Tuap a BB TR BREOLKEHIT, Mo sdaldn
umik o MEEF A BT Tainp o BF LRI LK, T h K 5> 8RR 2 RN Ao FAH
FHR £ LK B BT Tinp o 0 R XLBXE K 3 o Zugor e X2 IXT o XERAT
> k.

R ER ¥ 5
5% 300 —~400g aBLT>FE frwoﬁfhvi?{‘mﬁrt BEFHF S, TR RE
FEE 0 TREAERERAT 20mg S 4ER Ka EaH e BEAWEzE GBRE
22 AWL BRBAMC I BheHMBl B4 (. ZBEIREET->2E
BRKGE B) ZEMERI IR, BH 2HEErE. BT o xS ki s h%
TR, Tnap iR ELT. b E-BERT t MM 4- 5 E o, ERRs Ig)@p
U. 0.25M aucrsee — ICMED TAR AT P T4 X TR, AEENG HEom
fToBEX XTo REWRIR, Dsb=>FITAER 120005 154 rh&"?‘?ﬁ
R D Milcscsma M E 9 DREIR T8 0009, 120 )b 24T » B, ARAR WAAE o R
NPT Pigmane %,5’ XORE R T KZN ) . AR
X, B L B St - AM{)EE AU BYEEREF 2 i phual e B 0 £,

EX U, W% othS tHEEAEE L R RN AT Mol B & LB

SBELon ed 2EELERNASE ) NHCL, j00°c ., | BEiflaKks AR ¢ . sask
/n\ﬁ:’i-/ﬁ‘? 2 Maclistidde 5 &0 Mucksoalole i Lasprspamel - STN HUL (65235 o
ARz E 0 2, Popar WMMM&H > K. Pmiﬁgbpwm
LTS PR AY PV - S b E4feto ) 1 UIBY &tz o/NHQ 2 4mlT
2B WMABR LR, BAKRF Biohmum DU Spachsphdlometie 2 0 2 RE247—
277 mpn Z0gUR E BT E, Mucloide & 508 Muckoaide 1X Crocdie .2 2 %



70

B H U madpn tromale 20 23 5 bt k. AFET B muchetile B U muckodd
o BIE k 1x Rt & C Quancne 621, aolenine 037, Wcac;a! o.59, U/\«-O“tx*ea.&xy{
o18) & G % iﬁvk‘(g’f)llg<élﬂ v R,

R RE WO 24T £,

BRAVER
15 Tap o BIRENB e €0 HEME > 1 T Sawton - Aparaf) A%k R EC
EABoMBEs e R, RNAWK 38, ¢0&aryRE @Rt &
BB sy LRI BAKECT 3., Bk, Iop BIFTECRFIFRBESZ
wrd Nk o<, 2%, Nse KIFBeHd, Tk WEM.myELRT B
20% o RV R NF 3. Sa%%m,mw¢fﬁ&mw»RNéowummctz@<
v ) WA%» RBREw-Ls5wn 1oL, 89‘}'""‘?" £ 58w B1EfFIRES 2
H3i¢, ghaRBiZo RN Ao ilky NELweyn rezibspfe RN AT FHn
tzt AFet ZE'.%TWL]‘&'?FR‘}‘EZ"\T»»\ texzneE¥o R0 Z_?E,j‘
SXBNPNS, v Thrict. BMoRNAWAS%® ) RERZ BOH Tniap &R
MATT2 e iy T3 55753, RUNBMLIY Lz v 3170’5 Tuap £o &
20 R xR e B E2 =< W
PNAEs>n 2 Ty 34.(_9.{;&3%4*%& x KF??EEE%Q v ne>n g EE%‘E%‘-LQ ]t[
ehEoBaini: e NEEF S ok, Tn o DN AN BIREZ. s Fo
ok e xe< k3 cersuzrefrgiatoTsa,
% 1. Bffect of chronic Iajechon of Tricyano-amino-propene on the Total
amounts of Nucleie Acids of Guinea Pu‘g Brain, Cdetermined by Stmfen
ond Agra.noﬁ-is method . phosphorous mg per 100 gm  wet tissue)

RN A DN A
conTvol 22.350 7.40
Thvee successive el 21 35¢49)]  T.05(-54)
watev 19.75-1149] _ &.20(+114)
Srx %&;ﬁ:sPs:ve injectron 16, 3(_27%) 7.60(‘*'3%)
—bater % §.5<5>(—18z) ~ %.20&8%)
welve Suggessiue intection . 1 (;__39:” j 0 ( O)
watdy 1785209l 8.00(+8%)

2. Effect of a single injection of Tricyano-amino-propene on the
Total amount of RNA of Guinea Pig Brain. (detevmined by Kirby%s
method, phosphovous mg Per 100gm wet tissue)

RNA increased
_contvel 10 45 -
1fr after injection 11 19 7 %
I fws. after injection 1130 ¥
6 frs. after injection 1083 4%




71

&2 Tlap o BAEEgIIE ) BN, 3EF RS X 06k e e TR L 2, Pheod
\Elmﬁk‘iuf/\ﬂéx@ RNAZBo Twerd, vtRHomFillkanzt, RNAA
Hwegnt, BaRMeo e nls e ok, ok Tuap
20my kg W E TR IR RGERTTI €, RN ABerz ozt 3 N BykiEst
zx. RNAETES T v ce N8O 5> iRk,

20T Phamad BB LR RN A BEAN e dlap o BAEEIEER 0 RARZY
e o v 2ABIT L E. (&3 = 4) FT m)‘@i£¥“‘_9 1T H IR Guanime F &
Y Choaine 9 mel e & FEC B Guanine E5 W2 o BENE LV, % Epurine
2 Ppiioling CE1E 0 FULE | XY LK E U 6 Amine BECAT O & € kbo thE(q
TW etttk I FNtRS= TSR Wlt&ﬂﬂﬁaokNAlt?< o 8
RTGCRz GtC A+hacdo Tt | ¥ tATH3 eENz 3 5 AR
athp e r<—8T3 <9< & B Dhuca F2N D%%va zt 2. bl
20 3. Talep o F1kEFE, s?e#%ﬁﬁwﬁo EEMAK G TRt BB e KK
$5 KR ethny U Copheyt $Y Binp AREM 1 80 RS RN A - sBERAKS
MEECRBO TR e eFBELE, MEK SR E a & munsre

e LoBIAKAETD o olin o BTS2 £ HEMAE, eh e ¥ L<
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RNAERBTUReRs e Ry, BBz iy midechondua, Mmiciscoma,

el anp c 2 EIRENBEAE TEEMR, ERZo HEWN T HEGCET
Hk Quamne F3 U Puine & Pyimtdline 2 EE L BV L B3V, BV 6 Amno CAtc)
W Ko Chtu) BEont FER 3. mitochemola 1 IXT ol oabz ik
FE NN S UL PR E VT guanin FHK 3N RHTH S D %w&
ummﬁt EACA ?ﬁ;*&w' "z ;)BHE,'E’RNA oS EMAN EE LV ENFTUN

eiERen 3 Mzt AHER P oz 23 EMMAEA L Kz i 3

iap o R1REHBE o HARRT RN A o EEMNRA 9LE > v 205, quamine » BE
ntfin & Wwiﬁk“y ENADERXMBI 2P SNk, /icageeme TF 2 0 (R
@rr T BT 203, €oMR Purine £ Pyimidiettosfos  Arc Grutto
Wy NN 5 M. M pap TR0 MBI ERELCEI S THI s nEo
R Jisp FE2Z 2 ES <$EHE’ERNV PEE T SO IR T R A Ry
M3 =eBRETI Lo THI Hydin ¥ micrsclieardion = §o 2 B IAIE

RN A & muiteedectiophoudic A e BATW. Runp # quamne EXEM T € Ciliuine
ERP L¢3 = a3y, PRMERIMATRNA T Fr o3l n R NA & twdluer
Th3oonrrutefrzudN Koo ilReXy At zBEH3MMTH 3.

oA RNAO RN EZZ X ro Bl MaF W M RNAFE>

2u 3o tRATIN 305 EfsSHE Mawtld %:277‘22.*%%{/ Q'Mq.‘oa
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%73. Effect of single Tnjection Tf.crano-amlno,-_,fropene on the RNA base
Compositfon of Guinea P-‘ﬁ Brain (moles 100 modeg).

2%2\? 2 denine  Guanine ,CYtoS'me WUracil Pu/f’tcm
contvol , "4 195+0.19, J6.0t081, 283+all, 16}:&:070 1.24, 091,

Ifv aftev injection 3. 19210.40, 373+057, 27 5+a33, 16.1+031, 1.30, 087,

3fvg after injection. 3. 19.0+008, 36]1%038, 28.7+048, 162+021,1.23, 091,
BRrs after inJection. 3, 18.8+073, 371+067, 2781054 163+064 1.27, 087
12fss after injection. 3. 189 ta47 371+068, 274+t062,16.5+087 1.28 0.86,

T4 Effect of chronic injection of Trreyano—amino-propene on the RNA

base composition of Guinea Pig Brain (moles /100 moles).
Hpertdedts  Adenine - Guanine Cytosine Uracil Pu/Py ALE

3 Successive injection. 4. 19.2+026, 36.3t0l5 28.5+063 16-01'0.19, 1L.25 o091
G.Successfve»injection 3 1841021 374+050. 291045 151+082 126 090
12 successive injection. 3. 194+008 358 +a64 279+038 1681039 123 090

% 5. Effects of S'mgle unJec‘r.on oj- Tncya.no ~amino—Propene  on base compo-
sition of the cytoplasmic RNA from Guinea Pig Brain.
D wmitochndria Contvol 3 hrs 6 hys. 3)cell saP Contvol. 3 hvs.

Adenine 19.91 = 2217 21.71 Adenine 1764 1756
Guanine 3038 3070 3140  Guanine 3456 3610
Cytosine 2991 2726 2684 Cytosine 29.06 2662
Uvaci] 19.80 19.87 2005 Uraeil 18.74 13.72
Pu/py vatio 1.0l 112 113 Pu/Pyvatioc 109 116
AtC/G+U 0.99 098 094  A+C/GtU 088 o.79
2) micvosome  Contvol 3hvs.  Ghes

Adenine 19.09 18.88 20.56

Guanine 3164 3473 3316

Cytosine 30.70 29.69 2625

Uvacil 17.57 16.70 2003

Pu/Py vatio  lof 116 L16
A+c/6¢+U 1.1 094 088
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8 150 3 L 1 8 \JHV; heokimase BA5 0 XY B EEAE L 2 v n. 1o 5B S aHA
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BT, Bar W4y YV EMTHS B g i BERARarnir g 5 R
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[ I L S i % hmﬂmizea/ﬁa’% %2 B v %o pdemvsine triphosphate ~ creatine pha;pham«s’pbemre
(ereatine phosphokimase ., CPK) st /45 o Y 4 e . B EEBe-r > TH L. F L
e 4L T o M glycime fufjor (pH 40) F 2 MMMy 2kt xr., KMo fsLs, ©
HA) 34‘;0«'4\4 4«//” Foml 't 17 2, AN g Potler- Elvehd*em ?!w hom;em«‘;% £ W v Z hymo-
3m;et h,
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/ll?haj!ﬂf}eli Bk X w bonl 9 Po % Fichhracetic acid T4 R L. 1200 & T 0 5 M A FFR %
EHowl i b > 2. HMomu e B L. PP paiBr k. apo @Ak
n; A oUTE,

2 . ATP . ADp . AMPp o B B

R B himogenized BB R & Soml 0 20 4 preidoric acid TP A L . 12000 & T 10 4 B A R
TR Z LR oMl w3k H AT ok ow AP AMP % . Biochemica “Baeﬁ’w‘miar" Py W
Boor w2y ATp-Jud biks | 508 o« APP/AMP-Tuf kit T Mo T @ E 07 - BMECE, {9
RABRITR R A 50N R T B e En MR- & > 28HEFT 3 10T h3
. Gl AT 9 AL B e d . FAAE o plerc asd E Ko T OF B L TR A RRH R L
Eo

3. CPk ks o MR

EiEaf e nme ot sMARER L. L AEME R 2om e s 6 KR
AN 2T A T L. U SR A s.-pof,_q;;l?fm Boekringer” F M H T T B
CPh~Tef kibe & M v 2 . 27°C © FiL a2 Acv & 5 Dpyha A Y 2% s} B w4 4K (.m,,/) 778 7,
L ko ‘ :

ATP~Test (3PG o+ ATP =BEs 3pgep + app

{l,s-p&-p +DpN-Hr H" =2AE2Ms 54D 4+ P+ DPN

App/q“,;.ﬁs,f @{-WP + PEP—LK—‘Wmmee . ATP

pyruvate « DpN-H + H* SEZE== lacfate + DPN

® AMp + ATP K== 3 40p
MPiE@T A LR WP @ R A > 2HET Y,

creatine + ATP —%}LADP + p

CPK- Test PEP + AP =EE= pyruvate  + ATP
prrevate + DpN-#f + H’ E0H - \actate + DpN

Abbreviatioms :
2-p§ = 3- phosphoglycerate GAPDH = GAP o(at‘,a(myem;e MK = wmyokinase
13-Phr-P = D~1,3-diphosphaglycerate PEP == phos phoemslpyruvate
GhAPp =D—glycera(o(el17de —3—£knthnfe PK = };ywwm‘e Kinase
PGk =pha:paglycmfe kimase LPH = lache dek/a(rnienafe

18§28

BCP, 77 =29 L a4 ko i
AT o570 BRABA B LHEEr 51 o> F <, p ufhiEzioz s
Fer R vThbwe sHEER Lz b, sniaLfiEy o mBE e R
ABYEH L4 En vk bt a by, ﬁ\&,ﬁ\ﬁikm’l\%/l\‘{‘?iﬂiiwﬁLZJ—r!
Br. Ofrafi i b g ontd opIh T e oo, it ey e TIARTE AN
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B, T 103 s, BB oBEF V. FRHE- BREL N N,
T OSBRGSO KR TARART 32 2z L. U G s B e ‘)ﬁ‘&bl%i}
Bed L. miEaw s o BgE TG

Py 2. ARG F o At SPrafle 0 2 L LRI
BRRLI NG HoE, 2 N MR A I R3HCaBAH T ol b &2 4 9
IR R PR (O

AP nov 2 7 BB R 2w vy oM. L B b r ek EEA
B BBRCEYEICEEAT s UMY R R o WA UL 2T X
ﬁ}(ﬂ{@; By FHEe 926 % (7 WEH T e pappoo2 TF }é”’};@
Fho | @K oo @4F . OB Ma 5 TEHLLITWE 1 BHTEF Y 44

(B3R, FRFHEEreRBELTY, = = 2t WA aBiE 2R . 4P, AMP
2 2 v 2\

Table I, Effects of revolving activity upon phosphatc metabolism in mice brain A '@ AS W
in Home cage in Revolving wheel (50 hrs.) ] %} 9 AMP

Phosphate  Control nmice =intoxicoted Control mice VA-~intosxdicated 2t %' )E ”
rice rico $o55 0 0 B

LR I
T EEE

S

(pmoles/g tissue) (pmolos/g tissue)  (ymolos/g tissue) (pmoles/g tissue)

ATP 2483 £ 0024 (7) 2447 £ 0.1 (14)° 259 £ 0,16 (4) 3,10 £ 0,16 (4) , ,
: yoviEy i
ADP 0475 ¢ 0.03 {7)  0.73 £ 0,09 (14) 0.7 £ 0,07 (4) 075 + Q.10 (4) ,
« B3 = Mﬁ//w./
AP 0.32 # 0.07 (7) 0.0 4 0.09 (14) 0.32 & 004 (&) 0432 £ 0,05 (4)
o DH R0k
CrP 3051 & 0.46 (12)  3.35 % 0445 (13) 3,48 £ 0,23 (8)  3.05 2 0,12 (9) ~
i 1 x L k9
Pi 46D & 0,79 (12) 471 + 0,46 (13) 4600 £ 0,61 (8) 4420 4 0.67 (9) PRSI
* 1 0,05(PK0.1, ¥ 1 0,001<K0e0Ll ——m Sirmificent diffecrcnce Ay 2 T

‘;z)n LR VI

Toble IT. GPK activity AT, o R gy Pk L uma By 5%
gontrol mice Mh-intowicated BB a e A CE TRy

oz 75 B
420 1.7 (9) 41,9 £ 3.0 (10) Bt e Bt 5 R4 AGAT? nBA BT T

)moles/g/mn. (373) v . 3%%@6{:5‘?‘ éj?ﬁ/@,f\’)y/\ﬁf) %% ‘u-‘%’i\

T3, YT o BT AL o, =g
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R ey oo, NugEse o BRE T W 3 T8 33%0 AP 2 b BEREL 2 w3 = E
s v ATP o A& Fy L Awo R oAy 1 BTy BEELNN Y "’%%v\ .
X % 9 Lomparphentaisslyn? ¥ T h 2t 0 TH 35 KE FW A B CPE o AT
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LR wubysiks  Hded L 5%, co(1152) i 44¢5% 24, 690 (1955

UF ¥ 5 wdE g0 1269 (368) 0% .. 28 Bitenis, Mt 93 BT, FF (1969)

@ eig hapcsaIE, 47 (1143) W4, Fh B R w4, 20 (1763)

W 45 MRES b, 461 (942)
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Fig.2 7%L-PHENYLALANINE FEEDING RATS

excreted in Urine

oxcreted in Urine
mlé‘ﬂ‘{ 9

e o trintat

Phe—Hﬁdn—zx«’Iau 2 PR & % o)' 7“%' Thase dororytene  Teeeain To——— Tremeise oo,
R -5 E 1= ﬁ- v 2B 7 E f a coneral 2.00 62.5 47.6 27.6 0.5

hea BB s onpoho&y || o v w e o
s BH ¢ 74 7 PedyTosons, | S

Tyr-aky Transauinase (247118, 7378 - 2545 &
£ ooen oy P2iBa 0 q’r'/"i 1= 1;‘)% LT e
v 3, f’he—yqumumuimwmﬁ hae B

Activities of these enzymes are indicated as the amounts of tyrosine phenylpyruvic acide-
nebydroxyphenvlpyruvic acid**®® formation.( umoles/g-Liver/hr ) p-Hydroxyphenylpyruvic acid

" Activities are indicated as the smounts of p-hydroxyplhenylpyruvic acid consumption. {

umoles/g«liver/nr )

LM LR e T CNPA e » 0 B - B il o s hoz o5 =, M o PhetB m TuPheR A
Tab. 2 Serum Phenylalanine and Tyrosine Contenis 4t o B3 19(7’1151’7213) 7 g] 1,:5 E T L T > T’—,(Tabkl) LDC‘
in Varous Phases of 7% L-Pheaylalanine Feading Rats ” 7; . 7%L‘ﬂq’€ R m * Ph? ‘é ” 1% o0 g ﬂ 2 1 2w
Phase ?:::.:ﬁ:};'l‘;ne Jﬁ.ﬁi’ii'/';n ¥ :the- HldeaX"/dS'P » {6 T M ‘n” 4 x p“jﬁ’%" xrh %,
Controt 0.07 0.05 E*A‘PM(’HW“#F;&@EB” -‘g?,e 4 b5 oo (B
s 2.30 0.66 ,
2 0.49 A 1812 4 o—ﬁhb}?u&y\z f-L”ih%: £
3 5.10 0,26 $451M = 55 3m,ﬁyﬁ'§ﬁiaéﬂ§;1%ﬁt Bawesn,

Serum phenylalanine was fluorometrically determined.

10)
Knoxii2 Tt BF 2 Hydrocortisonci= § 3 pHFfA Oxidase,
FaxH ge € Ir% o 2 B b Homom

Serum tyrosine was determined chemically as a nitroso-
nephthol derivatives.

Tyr-akg Transaminase o

Amino Acids Contents in lrain Tissue Tab.3 oz h S WEEE =273 3 émﬁ;ﬁ ﬁ
in Various Phases of 7% L-Phenylalanine Feeding Rats _ ..
a3 fre T 8B, £ Knwxotas
Phase Asp Glu-sH, Glu GABA Phe Tyr ~
- 4342 ‘E,r,akﬂ'rmswfm“ﬁ '1'21% pe
rontral 3.75 4,43 10.0 2,65 0.0 0,086
2 B G n 3 p7 ¢ pHPPA Oxidase o %5 4%
l 2.75 3.43 B.43 1.45 1.21 0,52 7 2 Bﬁ
& ; = . i -
o 2 N T
o 4,00 5.03 1.0 2.66 0.13 v.22 ‘ﬂ— ’F ¥ j’ % t 2 7 % 2 %
. f’ N = o, > P
3 3.52 3.70 8.93 1.75 ¢.80 0.26 13 5 < E’ v b € ﬁ'& " 7 lm

o fp, Glu-tte Glu = 7 T b 175800 5
G NGABAr o b B o T B
5 h t(Table3) Bp 5 THUPReBIZ G o BF HRCHIIBAIAB) < GABA o 1813 E 4 » £9 % = & (F248
crvfpFhebo B it 2 E5ibe 1R w, Hans'o»,'o'l'as'hiam‘:za)a Glutamic Decarborylase w 73
CtPhetE S oA FPeth o e e¥ib et wrwBEr R G EBr#E LB

These values given in the table are umoles/g-wet weght tissue and determined

Ly naperchromatography.
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Fig, 2 Changs of ACh and PCr Content from Change of ACh Content from several
several Brain Areas of Rat by elect Brain Areas of Rat injected with
rically induced Convulsion Strychnine
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Table 1 Change of Ach and PCr Content from several Brain Areas of Rat
by electrically induced Convulsion and Strychnine Injection
ACh  (mei/G)
PALLYUM DIENCEPHALON PONS MEDULLA SPINAL CORD
Control 12.6080,66(4)|17.7052,42(4) 11,8820,77(3)| 9.74%£2.53(3) | 7.48£0,61(3)
ELECT, STIM.
1 sec. 6.99(2) 11.83(2) [9.4181,76(3) |8.14%3.03(4) |- 6.05(2)
11 sec, 7.66(2) 15,68£0,99(3)| 9.96(2) 9.74(1) 6.93+0.83(3)
1, sec, 7.21(2) 1,.47(2) 11,50(2) | 9.63(2) 9.35t1,16(3)
6.66(2) ¢ 17,55(2) 10.84(2) | 8.86(2) 8.69(2)
STRYCHNINE —
Smin,after Inj, 9.52(2) 12,27 2) 8.75(2) 9.90(2) 8.00(2)
Subconvul, State | 10,34(2) -13.48(2) [9.13:3.08(4) |8.8622.12(4) | 7.21£1,38(4)
1 sec, after TE |10,01*0,83(3)|12,21#0,50(4)|10,11%1,76(4)(9.35¢2,3L(4) | 7.70(2)
10 sec, after TE | 8,58:1.82(3)|13.53t1.98(3) |11,11#3,41(3)|8.80¢2.81(4) | 7.15%1.05(4)
30 sec. after TE |10,51:0,72(3)|13,70£2.53(3) |11.88£3.69(3)| 9.08(1) 7,10£2,20(3)
. Shaking at .
T e thenet | suxe) 12.10(2) 8.97(2) 7.21(2) 7.59(2)
10sec, Shaking at
suin. after Inj. | 9.02(2)  [13.53t0.44(3)| 6.99(2) |8.03£0.72(3) | 6.7%(2)

PCr (uM/G)

DIENCEPHALON* CEREBELLUM PQNS MEDULLA SPINAL CORD
Control | 2,95£0,85(3) 2.05(2) [R.12£0.15(3)|1.66£0.84(3)| 1.72(2) 2,97£0.51(4)
1 sec. 2,01(2) [1.89%0.49(3)] 1.58(1) 1.21(2) 1.86(2) 1,49%0,23(3)
11 see. | 1,2080.58(3)} 0.63(2) [1.98£0.58(3)] 0.11(2) 1.89(2) 1.60(2)
1, sec. | 0.67:0.17(3)1.3820.73(4)2.6310.96(6) |1.19£0.36(5) | 1.44%0,66(3) | 1.33£0.49(4)
30 sec, | 1.52t0.47(4)3.13£0.02(3) R.66(2) 1.49(2) 2.272) 3,0(2)
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b3 TG T T 5, 20T kEpIcE 102 12k L Blikic dr b bn T
b, LolaEralzseefiLal-ot 152 Lidsgtuye 2 &9, Medulla
Tz, AN el Bk e e 7 BRI 50 TR 2 @BAERTE) TP D
P AEEERBICI R oT0Ts, ,S’lggmL Cord T12. AELLE I negdic
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1) Crossland,J.: J. Physiol. 114:318,1951. 2) Crossland,d. et al.:
J. Physiol. 125:56,1954. 3) B 2%.: 24 %4  5:227,1960.
4) Sugar,0. et al.: J. Neurophysiol. 1:558,1938. 5) & #%& : %1%
26:690,1955. 6).Takahashi,R. et al.: J. Neurochem, 7:103,1961. .
7) &5 : %ﬁ;?i,}%ﬁ 66:70,1964. 8) Welsh,J.H. et al.: J, Neurophy-

siols 7:41,1944, 9) Zeman,W. et al.: Craigies Neuroanatomy of the
Rat. Academic Pr.,1963.
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S-11 EiEMEEK OREOMT &k
MW e BHTH H LB
FEFRSES ( BEIE T A « [ » 1942 )

HEEHCHEICEL WELREHI LT, L2 ERERBEFTLALNEIERAD
9 ,BEHEESK KBTI ZE2 LWERBZ2LETONDI2MAESIHFO —2X Lipidosis TH 5
96

% %> T % Amaurotic Family Idioey ( AFI (BT )L, i 26 AEINTWV S
ERTH»280, ABRBUMREOEARARELD I IR A DAk, AEBOKEBHEOLENS
W, Klenk® K LD THH I N , AFL Tay—Sachs BB O HEMBICHLEL T
NEBRENBERELEBET , 1 Mol ORM , 1 Mol ® sphingosin , 1 Mol @
glucose , 1 Mol @® galactose , 1 Mol @ N— acetyl—galaci:osamine'& 1Mol ©® N—
acetyl—neuraminic acid 2 5 2 2 EABEL LK T hk, LT, HE *tht
ganglioside A X, 4B ik, Tay—Sachs KO BEARXR SO %Mk , S LICERL
T, FFARBILLIATWEE, bBTR, RAGHO LWIEROHARED , ©
DERBETOTAHT , EANZERMBERRI D N B 5,

—F , BBILENHEIEB T, BBEN o XY V23 AP ATFHEIRL TWDER,
BEOBRBECHT IHRENRCEORRORNE , ERFOBEOLEN-WEALED
FEBROBHRIZEDLL ,FELTRRNEEAKRICHELI 22 H/BE W, AFI O
Tay—SachsB & & &£ % ( Spielmeyer~Vogt )OO MK , WEMBEARLEDOREHKOD
EnRdHC L, UAIHSEB IR ThwAR , FEBEOEHA ~ A WA (Tay—Sachs),
BRI KA , H5EA ( Spielmeyer—Vogt ) ,BHHM ( Kufs ) - OHERILEZNFRO
EROFBEMLCONVW Y , REHBR 2 FBENBRREBREIBOA T LWEWLI 5 TD 5,

bhbhid, AFI OFBHOTE bEFEL OEPACONTREINET AR &
Ed K, FREXEFTLT, BEZ2EMBAALEDOMARILENREEZHX2IIEEDN
LoDd 50 , REHRBREKCSD T, 25 NEHlRE2d>T 22 TREVDTnE W,
1) BEAASTKDONWT

LA HE] ,

Formol BEKZ l~2mOoEIRTYIBLT .. RELOEFETELLTHE ,
ILICRELHAECOT b, 1 2BHEKFTCAKELEZDOL , FRICKRATKS
TR CEE BEEZHET 5,

Lo F &k

)i, %M 5),6) O FEw X DT, acetone # B\ T homogenate % b ,

acetone R¥ I 7+ % Soxhlet C Chloroform—Methanol ( 2 : 1 ) [ BLTFC M & B

mICHM , CMTEIHD % ether THEHLTKELKREL » ether TH A &

ABEB AT B, ether AE WA LTRERE &3+ 5,

2. BT sl uwb ST TL

BB ( Mallinckrodt , 100 # ¥+ =2 )it 120C,s5mEEM®EILL , Hyf los—
uper cel- L7 ,HMBEULTFHE Y- FTHELODT,  HnnBIr2eE DL, 120C,1

B im& L , B8 : Hyflosuper cel ( 2: 1) OBAWYWE » 7 o ICHEST 5, B
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Bl L CABBEYL 0WOEETHT 20HT, CMORAKLEERE
2,1 0m SOHBERT 5,
3. HMoOoBERU MMM BED

BHB DL 04me SO ML T, Anthrone HEZ AW THRE I &, EE G

galactose # Ailn T, BB % 6 25z THIE LT, Fig. 1O X 92 MHM K%

2, cotiBICIESTWT , 2Bz REZABICKRAAL , BEZBRILE 5,
4. BEI/Im <=LtV 5714

HERERU KRNI A ASBOFTRLFRLEDOWT , BFETHEHELAY ) 50

BE/Z7u<b2s 574~ ( Kieselgel—G ) %47 %\ , Chloroform : Me tha-

nol : K( 65: 25 :4 )TEB#%, Anthrone REZHEEL , 120°C, 15 %

Mg c263I¢ , 4BEASEORAE:2T % 5, MB &L T, W, BEA

Ko 5 95 X h % phrenosin , kerasin , cerebron AL ester 2 {f ganglio—

side #FHAWX,

£2I,ICk, *thZPhEdRBEHNIBoEBRERT 100 FOoEE (WL, &R
EMASIHEO#HEERL TS 5,

BIEBEARBLLTA2 AL . £FEFAHRCKBCREZERZRDDLILEEATE 2N, n
THhOEFMTD , BFAI ) BECBENE, FET D, &Y , Gargoylism O IE Fl
Tl , ether ABE B RNWUBH LK AFIFICS 5XTCAL2 % 2D Tw b, Tk AFI
BT, ether T 48 28 , Ml B F Gargoylism FIK < bNT A EZD T
5, DEIC, acetone B FBEL CMABOEEZEH BL, AFITEHZS T 10 E
TLHdLB38LMUFTHAD(C, Gargoyliam T 1 MT, WEAH T ¢ 8 Th %k
VDDERND b, ALK , ether TBE B L ABAE 2B L TH HLE, AFITH,
ether RBE FE NS L TVWBHBZ EBRBALDLT D 5,

I Lipid content of the grey and white matter
Case Diagnosis Acetone soluble C.M* soluble Ether soluble Ether insoluble
fo. Fraction Fraction Fraction Fraction
1 A.F.I. G.M. 138 172 3.3 139
W.M. 152 190 3.5 1 5.4
2 A.F,I. G. M. 15 5 9.8 5.5 7.0
W.M. 2172 227 5.0 175
8 AF.T, G.M. 102 119
W. M. 189 2 6.2
4 A.F. 1., G.M. 1 4.6 149 4 100
W.M, 2 2.8 2 8.2 8 200
5 Gargoylism G, M, 146 1 4.3 .7 8.
W.M. 301 1938 126 6. 6
6 Control W.M 9.5 411 230 180

(2 yo

g in 10 07 dry weight
C.M. * Chloro form—Me thanol
A.F.I. ! Amaurotic Family Idiocy
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I Ratio of the lipid content

Case Acetone soluble:C.M. soiuble Ether soluble:Ether insoluble
fo Fraction Fraction Fraction Fraction

1 G.M. 1:1.25 1:4186
W.M, 1:1.30 1: 445

2 G.M. 1:071 1:1.26
W.M. 1:084 1:848

3 G.M. 1: 116
W.M, 1-: 1.8 8

4 G.M, 1: 100 1:200
W.M, 1:1.27 1 :2.40

5 G.M. 1:097 1:152
W, M. 1:06¢6 1°:0.58

8 W.M. 1: 428 1:0179

Fig., I Chromatography on silicic acid of the sphingelipids of
Case No, 4 { Grey Matter ).

0.1

B

Optical Density ( Galactose )

1 2 ) )
90-CM f 80-CM5 70-CM ’ gg-cm t 40-CM 3'5 2o-cmh
( TUBE NUMBER )

a7, acetoneﬁ%ﬂtﬁ cholesterol , ether 2B X B HE% , ether TE 5
)X sphingomyelin RUBIR B Eh & LT+) , KEASBHOHEOELFE, %
hOBEOBRENENFEDO T ELAbh b, 2T, AFITERHEANHICTED
%%, sphingomyelin RUMBHE 6% LS MmL , HRAXRIL TLBLsb
A,

Fig.1dER 4 (BFEARB? )ORED I F 4 27r <7774~ LBMH
MBTHE, B dEAIEODE 2 A BB s~ b 75 74~ TEhEhH,
2 1 28|k cerebroside , £ U 4 8|iX cerebron HHE ester , B N 53 2% ganglio—
side T2 52 s%, MEEZRVWITHAELTDd 3, COI/n< bl FanhbBbHT
& L, ganglioside ® E | Wishn , cerebron # B ester O # MK L cerebroside
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ODBAITDD, 2, EEMTEADAZ VBN T8O HHA 25 5, M nHHFAH
FEBROTVAEVWADADGREAMKCAbLREL DD, O AFIOES T I KD
AR AR 5 h b,
AR O, HIERE 2ot 2 %E, Wils * P2, Tay-Sachs BiC
DWTHRE LA BERIBEFELTD 5,
bhbhF AFIOZERBRONWTHANEHTAEZD T BN, T hobOEBHEOZ
PNWHEROW THEREBTWE N,
2) EBRIEFEHHAK OV T
20 1L AHEVR, 0O TAFIOEFRHL O W T HARLFEOMEEREREL
2,583 FhCELT, FEFWK 2N T routine DB EL*HI A, TOHR,
Sudan IT , Sudan black B, PA S, Nile blue , Luxol fast blue % ¥ix , ¥
NdBHETS b, coupled tetrazonium KI5 3 BHET , XBMI A5 bR —
+ 2, MIEIX, neuraminic acid 2 JtH 34 w9 Bial HBTH B, T2 0oHE
OMEBETE, EFBTCIRETDO AN, bhbhOo F4+flTHEBE, F1H
( Tay~Sachs )T B4. Td Dk, Bial ARKEBEFEFO IO IHMENRD 5L,
ZLO0%BITOBU-RARODWTEM 232 TWAO T, BEZBRH L ELT
5B 5, % %, Toluidine blue ® Feyrter [T t 5 metachromasia(l , & <{ O
Bl THkfa , R © metachromasia # A B W , B FNBHLLTZWI L D5,
TR, EBR2LORNTCA2D L, BEEETERAFLCEPNT, ¢ ~50MCD 5,
FLI1B TIE 50, 4P T3 6~44 THOT, HERXORRL TWEHKELPLYE
B, CORARBHNEEST 5, AFIN, fi@ Lipidosis & Whz 2REkE T, &
FHBICENL B2 BRI FECLODTHEEREZRE T D 5,
DELhPDhOoOWMAERNFTOE®E 28 L A0 , BRILZNFER,LEZH IO VX
WELELXBNZLERRTDHOIRET D 5,

x B

) # E @ HBEE% 11,1500,1961

2) Kitagawa et al. : Acta path. Jap. 12,129,1962

3) Klenk,E. Z. physiol. Chem. 262,128,1939

49 B B . HFAE® 19,23,1962

5) Makita, A. et Yamakawa, T.: Jap. J. Exp. Med. 88,861,1963

6) Maruyama, Y. et al. : Med. J. Shinshu Univ. 5,287 ,1060



Histamine and the Nervous System, including
Original Studies on Histamine Formation and its Inhibition
W.G. Clark Vetenans Administration
Hospital
Psycho Pharmacology Res. Lab.
Sepulveda, Calif, U.S.A.

(Chief, Psychopharmacology Research Laboratories,
Veterans Administration Hospital, Sepulveda,
California, U.S.A., and Associate Clinical
Professor, Department of Biological Chemistry,
University of California Center for Health
Seiences, Los Angeles, California, U.S.A.)

The biosynthesis, storage, distribution, release, metabolism,
function and methods of determination of histamine and its
metabolites in the nervous system will be briefly reviewed.

Original work on the purification, properties, kinetics, co-
factors, and inhibitors of mammalian histidine decarboxylase
will be discussed. The enzyme has been purified from mouse
mast cell tumors, rat stomach fundus and rat embryos and com-
pared with mammalian dopa decarboxylase,.

Original work will be described on the decarboxylation of dopa
and 5-hydroxytryptophan-1-14C in wivo and their inhibition, by
measuring the respired 14CO,in mice.

Studies on the decarboxylation of histidine and histamine storage
by blood basophils will also be described,
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