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United States-Japan Committee on Scientific Cooperation:

Neurochemistry Conference

Under the auspices of the joint United States-Japan Committee on Sci-
entific Cooperation, a conference on the function and metabolism of the nerv-
ous system took place 11 - 15 October 1965, at Ohiso, Japan. The scientific
cooperation program between the two countries was initiated in 1961 to de-
sign and support studies on subjects of mutual interest. This neurochemistry
conference was the third in the field of research on the nervous system under
the program and brought together 8 American and 9 Japanese participants
and 15 Japanese observers. There was no serious language barrier, because
most of the Japanese participants and observers had studied in the United
States. All the reports were presented in English.

The first session dealt with lipids in the nervous system. J. Folch-Pi
(Belmont, Massachusetts) reviewed the structure, composition, and biochem-
istry of myelin. He discussed the electron-microscopic evidence of the pro-
tein-lipid, double-laver structure of myelin and the chemical components of
myelin. The lipid part contains cholestrol, cerebrosides, and phosphatides,
and all its proteins are soluble in a mixture of chloroform and methanol. The
protein obtained from isolated myelin is not identical in composition with the
proteolipids obtained from whole white matter because the individual lipids of
the preparation influence the extractability of the protein component. The
linkage between protein and phospholipid is of various types, such as Van der
Waals, coulombic, or ionic; perhaps the most stable is that between proteins
and tri-phosphoinositides, which is a saltlike linkage.

K. Hayashi (Maebashi) discussed the possibility that di- and tri-phos-
phoinositides play a role in excitation. These compounds show a remarkably
high turnover, which is stimulated by sodium ions and inhibited by ouabain.
They show a very rapid post-mortem depletion.

T. Yamakawa (Tokyo) classified glycolipids into two groups, cera-
mides hexosides and mucolipids (gangliosides). The composition of these

compounds and the ratios of kerasine, phrenosine, and cerebroside sulfuric
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ester varied in the brains of various species. These compounds are meta-
bolically active, as glucose or galactose is rapidly incorporated into them.

. T. Taketomi (Tokyo) reported on obtaining brain-spefcific antigens by
complexing various lipid haptens with proteins. Artificial antigens can be
used to study the immunological activity of lipids, for the immunological
sfudy of membrane architecture, and for clarifying the possible role of im-
munological mechanisms in demyelinating diseases.

As the first speaker on the topic of amino acids and proteins, Y. Tsu-
kada (Tokyo) discussed the relationship between glutamate and ammonia
metabolism and brain function. He found that conditioned and unconditioned
stimuli increased the concentration of ammonia in the brain, with a return
to normal within 60 seconds after the stimulation. No increase occurred
when a second stimulus was applied within 2 hours after the first stimulation,
Prolonged stimulation resulted in an increase in glutamine in the brain,
which can serve for ammonia removal. Enzymes for glutamate metabolism
were shown to be localized mainly in mitochondria. Tsukada also described
experimental phenylketonuria induced by a high-phenylala nine diet, which
resulted in decreased intellectual performance in monkeys. With increasing
phenylalanine in the brain, 7-aminobutyric acid was decreased.

A. Ames, III (Boston) summarized his studies of the intracellular and
extracellular spaces and the distribution of electrolytes in retina, Incubated,
isolated rabbit retina could produce electrical responses to photostimulation,
maintain physiological electrolyte distribution, and preserve histological
structure for 1 or 2 hours. Glutamate caused swelling, with an increase in
sodium, calcium, and cell water.

M. Kohsaka (Okayama) reported on the composition of a low-phenylala-
nine diet made of available Japanese foods and used in the treatment of phenyl-
ketonuria., Such a diet resulted in improvement in pafients even if they were
over 3 years old. Kohsaka also described changes in the diet for bringing it
slowly back to normal., K. Taniguchi {Osaka) showed evidence for the en-
hanced metabolism of phenylalanine to o0-hydroxyphenylacetic acid via phenyl-
pyruvic acid in phenylketonuric patients.

G. Takagaki (Tokyo) discussed the accumulation of D-aspartate in brain

slices. This accumulation is accompanied by potassium ions, and asparatate
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is accumulated in preference to D-glutamate. Aspartate inhibited the in-
creased aerobic glycolysis caused by the addition of D-glutamate without
inhibiting the uptake of potassium ions. These investigations suggest that
glutamate and aspartate maykplay a role in regulating cerebral glucose meta-
bolism.

A. Lajtha (New York) reviewed transport mechanisms that contr§1 the
concentration of amino acids in the brain. Amino acids are transported by
a process that requires energy, and mediated transport occurs not only in
the uptake but also in the exit of amino acids. The levels are defermined by
the processes of uptake, éxchange, and exit, and any alteratidn of the physi-
ological level is most likely the result of alterations in uptake or exit rates,
which can be individually controlled.

I. Sano (Osaka) reported the isolation and identification of eight new
dipeptides from bovine brains, which were the r-glutamyl peptides of gluta-
mate, glutamine, glycine, ﬂ-aminobutyric acid, ‘serine, alanine, valine,
and S -methylglutathione. From the same laboratory, the isolation and iden-
tification of some basic dipeptides from bovine brains, such as 3, 7-diamino-
heptanoic acid, 2, 2'-aminoethyl-3, 7-aminoheptanoic acid, and homocarno-
sine, were also reported by Y, Kakimoto (Osaka). ;

Y. Takahashi (Niigata) examined the mechanism of protein biosynthesis
in cerebral ribosomal systems. He i‘éported the synthesis of phosphatidyl
peptides in microsomal and mitochondrial systems.

S. Ishikawa (Tokyo) reported the rapid labeling of the phosphoserine
moiety of brain phosphoproteins by P32_labeled adenosine triphosphate (ATP)
in vitro and presented a scheme for the relation of the soluble and particle-
bound phosphoprotein kinases to their respective substrates.

Y. Kawakita (Osaka) compared the physicochemical characteristics of
of brain microsomes and ribosomes with the respective particles in other tis-
sues. After the molecular size, sedimentation pattern, RNA content, and the
base composition of the RNA of the various particulate fractions were deter-
mined, the fractions were examined in the electron microscope. Inéorpora-
tion of P32 into various RNA's was meé,sured, with the highest specific ac-
tivity being found in the nuclear fraction.

O. Hayaishi (Kyoto) investigated the biosynthesis of nicotinamide adenine
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dinucleotide (NAD) in rat brain with subarachnoidally administered cl4.
labeled precursors. Nicotinic acid was rapidly converted to NAD, but try-
ptophan éould not be utilized as a precursor because quinolinate transphos-
phoribosylase is not present.

In sessions on Biogenic amines, S. Udenfriend (Bethesda. Maryland)
reviewed the biosynthesis of noradrenaline, involving tyrgsine hydroxylase,
-3,4-dihydroxyphenylalanine decarbéxylase, and‘dopamine:— [ -hydroxylase.
Tyrosine hydroxylase was suggested as a rate-limiting step in the overall
synthesis. It was shown that the turnover rates of noradrenaline varied from
tissue to tissue and, within a tissue, depend on factors which inﬂuen»ce sym-
pathetic activity.

M. Kurokawa (Tokyo) reported on the Na-K-adenosine triphosphatase in
nerve-ending particle fractions, obtained by Ficoll density gradient ultra-
centrifugation. The enzymic activity in the fraction was localized in the syn-.
aptosomal limiting membrane rather than in the synaptic vesicles. Such
studies show the physioldgical significance of the synaptosomal membrane,
which represents a special type of membrane system characteristic of the
nervous tissue. A study on the metabolism of monoamines in pigeon brain
was presented by R. Takahashi (Tokyo), who reported the inhomogenous dis-
tribution of monoamines and their related enzymes. He found a linear cor-
relation of the levels of at least three of four neurohumors in each brain area.

J. Axelrod (Bethesda, Marjrland) discussed the uptake, storage, re-
lease, and ‘metabolism of catecholamines in the adrenergi‘c nervous system.
H3_-noradrenaline is selectivéiy taken up in tissues rich in adrenergic nerves,
although this amine hardly crosses the blood-brain barrier. When the sym-
pathetic nerves were denervated, noradrenaline uptake and retention were
not observed. Noradrenaline which was taken up was locélized in the sym-
pathetic synaptic vesicles. Stimulation of sympathetic nerves caused a re-
lease of noraderenaline. When H3-noradrenaline was introduced into the lat-
eral ventricle, if rapidly mixed with the endogenous brain;ﬂoradrenaline and
was taken up in the synaptosomes. Imiprarﬁine and amphetamine blocked
this uptake. This neurohumor is stored in an easily releasable and more
firmly bound form. ‘

O. Hayaishi described the properties of the particle~-bound tryptophan-
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5-hydroxylase. This enzyme, which with a decarboxylase converts trypto-
‘phan to serotonin, is highly concentrated in brain. It is located in the same
particle as the decarboxylase, where the product, serotonin, also is stored.

T. Nagatsu (Nagoya) purified mitochondrial monoamine oxidase of
brain by the combined use of cutscum and sonication. This made it possible
to investigate some of its properties, such as substrate specificity and pH
optifnum, and it was found that it is a metal-dependent sulfhydryl enzyme.

M. Ozaki (Nagoya) studied the metabolism of monoamines in a hyper-
tensive strain of rats. The higher concentrations of serotonin and noradren-
aline in the tissues of this strain are due to the lower activity of monoamine-
oxidase in the liver and to renal dysfunction. This was indicated by the ef-
fects of nephrectomy and of adrenalectomy on amine levels.

H. Utena (Maebashi) reportsd behavior abnormalities and changes in
brain constituents in mice and cats during prolonged administration of me-
tamphetamine. The animals showed marked reduction of motor activity.

The ammonia content of the brain was decreased and acetylcholine was in-
creased; the amounts of AIP, creatine phosphate, and lactic acid were not
changed. Serotonin concentration increased in most brain areas and decreas-
ed in the caudate nucleus. The time course of these changes paralleled be-
havioral aberrations.

E. W, Sutherland (Nashville, Tennessee) described his studies on ade-
nylcyclase. This enzyme, which catalyzes the formation of cyclic adenylic
acid (AMP), is particularly high in mammalian brain. A number of physiolo-
gical and biochemical actions of catecholamines can be explained by the in-
creased accumulation of cyclic AMP in the tissues. The accumulation is a
result of the stimulatory effect of amines on adenyl cyclase. This enzyme
in brain is stable in association with particulate material, but is very labile
when solubilized. The significance of this enzyme in brain was discussed in
relation to membrane permeability and neuronal function. Purification of
adenyl cyclase from bacteria was reported by O. Hayaishi who found that, in
addition to magnesium, another low-molecular cofactor is essential for enzy-
me activity.

M. G. Larrabee (Baltimore, Maryland) discussed metabolic changes

caused by electric stimulation in excised cervical sympathetic ganglia. Ex-
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citation produced increase in oxygen consumption, production of carbon di-
oxide, glucose utilization, and lactate formation, while lack of glucose or
oxygen impaired synaptic transmission. It seems likely that the oxidation of
glucose is the main energy source for maintenance of activity in sympathetic
ganglia. Electric stimulation also increased incorporation of P32 into phos-
phatidyl inositol; this increase was eliminated by curare, a blocking agent for
synaptic transmission.

Y. Nagata (Tokyo) discussed the changes in amino acid metabolism in
excised cervical sympathetic ganglia upon electrical stimulation. Absence
of r-amino-butyric acid (GABA) and its related enzy.rmes in the ganglia was
indicated, and although certain amino acids accumulated, no GABA uptake
could be shown.

O. H. Lowry (St. Louis, Missouri) described his microanalytical
methods which make it possible to measure substrate levels and enzyme ac-
tivities in single nerve cells. By meaSuﬂng changes in metabolite levels in
the first few minutes after death, major control steps in glucose metabolism
could be established. These seem to be those which are concerned with the
phosphorylation of glycogen, glucose, and fructose-6 phosphate.

M. Satake (Niigata) described his technique for obtaining pure neuronal
perikaria By sucrose density gradient centrifugation after gentle homogeniza-
tion of the tiésue in a solution of sucrose-glycrol-acetone. The isolation
made it possible to determine protein,'RNA, and DNA content of perikaria.

He found a rapid incorporation of cl4 lysine into nerve-cell proteins.

H. Naruse (Tokyo) discussed the mechanism of carbon dioxide fixation
into amino acids and into intermediates of the tricarboxylic acid cycle in nerv-
ous tissue. This mechanism might participate in the regulation of carbohy-
drate metabolism.

S. Hirano (Tokyo) analyzed the mechanism of incorporation of P32 from
ATP into microsomal proteins. This is the fraction in which Na-K-adendsine
triphosphatase is concentrated, and phosphorylation of an unstable intermedi
ate may be a part of the activity of transport adenosine triphosphatase. H. Yo-
shida (Osaka) reported that calcium binding in brain microsomal and nerve
ending particles is accelerafed by ATP and magnesium, which suggests a pos-

sible role of this reaction in the neuronal excitation-inhibition procésses.
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J. Axelrod reported the neural regulation of hormonal secretion of the
pineal gland. This gland synthesizes and secretes melatonin, which has an
inhibitory action on the gonads. The amount of melatonin and the activity of
the enzyme which synthesizes it are decreased by continuous light. The ef-
fect of light is transmitted to the pineal gland from the eyes by way of the
cervical sympathetic nerves. The pineal gland responds to the diurnal change
of light and shows the circadian rhythm, being highest at midnight and lowest
at noon. Thus the pineal gland may be one of the biological clocks in the
body.

R. Takahashi discussed chaﬁges in brain ammonia and acetylcholine
content caused by electrically induced convulsions in mice. He stressed the
_close relation between the level of acetylcholine in the brain and the threshold

of electric stimulation for convulsions,

O. H. Lowry discussed the major control steps of the various pathways
of carbohydrate metabolism in the brain. He analyzed the substrate concent-
rations and the sequential changes in these concentrations in anoxia. He also
discussed mechanisms controlling metabolic rates.

P32 in vitro into highly poly-

Y. Tsukada reported the incorporation of
merized RNA in the isolated rabbit retina in which the electrical responses
to light étimulaticn could be recorded. Nuclear RNA was actively labeled in
both light and dark conditions although no such incorporation occurred in
brain cortex slices. The rapidly labeled RNA was not identical with ribosom-
al RNA in its sedimentation in sucrose density gradients.

Discussion after formal presentations dealt with the present findings and
future possibilities in the relationship between neural function and metabolic
regulation in the nervous system. The evidence for the participation of bio-
chemical processes in memory were discussed, and also a possible differen-
tiation between short and long term memory on biochemical grounds.

The topic of the roundtable session was metabolic compartmentation,

G. Takagaki, H. Naruse (Tokyo), and A. Lajitha discussed the metabolic com-
partments of amino acids, especially glutamic acid, in the brain. M. Kuro-
kawa (Tokyo) reported compartments of acdtylcholine in brains of normal and
epileptogenic mice in the subcellular pérticles. The discussion centered on

the structural basis of these compartments and the compartments of enzymes

162



and substrates. The influence of such compartments on kinetic measure-

ments of metabolic rates was stressed.

YASUZO TSUKADA
ABEL LAJTHA
‘Keio University, Tokyo, Japan, and
New York State Research Institute for
Neurochemistry and Drug Addiction,

New York, New York
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DEVELOPING BRAIN

___——-—_/f —te.

__——

No. 16 August, 1966

News seems to be rather scarce this summer. I sometimes feel this
newsletter is becoming largely a bibliography of recent publications on the
developing brain. I am not sure this is a bad idea but would find it muach
more enlivening to have news to repdrt. As always I would appreciate
changes of addresses, new staff members, news of trips to Europe, of grants
received, etc. Some of this information I get by the grapevine but I prefer to
have you send it to me.
R T T e e S i et
CURRENT CONTENTS: 9: June 14, 1966
Adams, D. H. and Lim, L. Amino acid incorporation by preparations from
the developing rat brain. Biochem. J., 99: 261, 1966. Berl, S. and
Purpura, D. P. Regional development of glutamic acid compartmentation in
immature brain. J. Neuroéhem., 13: 293, 1966. Bovet, D., Bovet-
Nitti, F. and Oliverio, A. Short and long term memory in two inbred strains
of mice. Life Sci., 5: 415, 1966. Freyz, L., Bieth, R. and Mandel,
P. Les inositolphosphatides du cerveau de rat au cours de la croissance
postnatale. Bull. Soc. Chim. Biologique (France), 48: 287, 1966.
Koch, R., Williamson, M. L., Donnell, G. N., Guthrie, R., Straus, R.,
Coffelt, W. and Fish, C. H. A cboperative study of two methods for phenyl-
alanine determination: McCaman-Robins fluorimetric and microbiologic in-
hibition methods. J. Pediat., 68: 905, 1966. Lee, C. S. N., Boyer,
S. H., Bowen, P., Weatherall, D. J., Rosenblum, H., Clark, D. B.,
Liboro, C., Bias, W. and Borgaonkar, D. S. The D] trisomy syndrome:

three subjects with unequally advancing development. Bull. Johns Hopkins

Hosp., 118: 374, 1966. O'Brien, J. R., Usher, R. H. and Maughan,
G. B. Causes of birth asphyxia and trauma. Can, Med. Assoc. J., 94:
1077, 1966. Peters, J. M. and Krijnen, C. J. Organ weights and
water contents of rats fed purified diets. Growth, 30: 99, 1966. Rou-

bicek, C, B. Stress adaptation in the rat as measured by postweaning growth.
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Growth, 30: 79, 1966. Scarpa, F. J. and Borgaonkar, D. S. A-V
communis defect in trisomy E1:(17-18): report of a case. Bull. Johns
Hopkins Hosp., 118: 395, 1966. - Spencer, R. P., Coulombe, M. J.
and Van Wagenen, G. Intraspecies comparison of fetal growth, Growth,
30: . 1, 1966, - Yarbro, M. T. and Anderson, J. A. L-Tryptophan
metabolism in“phenylketonuria. J. Pediat., 68: 895, 1966,

CURRENT CONTENTS:: 9: June 21, 1966.

Hinde, R. A., Spencer-Booth, Y. and.Bruce, M. Effects of 6-day mater-
nal deprivation on rhesus monkey infants. Nature, 210: 1021, 1966.

Hrbek, A., Vitova, Z., Mares, P. Optic evoked potentials in children, using
different stimulation frequencies. Physiol. Bohemoslov., 15: - 201, 1966.
Nygren, A, Serum creatine phosphokinase activity in chronic alcoholism -

in connection with acute alcohol intoxication. Acta Med. Scand., 179: 623,
1966, Oja, S. S. and Piha, K. S. 'Changes in the concentration of free
amino acids in the rat brain during postnatal development. Life Sci., 5:
865, 1966. = Reinis, St., Obrucnik, M. and Kotrle, M. Some histochemi-
cal changes in the central nervous system of the rat after its surgical damage
in different developmental stages. Acta Histochem., 23: . 94, 1966.
Trojanova, M. and Mourek, J. The effect of thyroidectomy at early onto-
genetic stéges upon oxidative pfoceséés in the ratdlbno'ain. Physiol. Bohemos-

lov., 15: 231, 1966.

CURRENT CONTENTS: 9: June 28, 1966.

Levine, S: and Mulll'ms, R. F. . J‘r. Hormonal inﬂuenc‘es‘k on brain organiza-
tioﬁ in infant rats. Skcience, 152: 1585, 1966. Work, H. H Some-
thing wrong with‘hi’s brain--II. Am. J. Dis. Children, IIl: 571, 1966.
Work; H H. and:Haldén‘/‘e, BA Cérebral dysfunction in chiidren. Am. J.
Dis. Children, II: 573, 1966, '

CURRENT CONTENTS: 9: July 9, 1966

Johnson, T. C. and Luttge‘s, M. W. The effects of maturation on in vitro

protein synthesis by mouse brain cells. J. Neurochem., 13: 545, 1966.
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CURRENT CONTENTS: 9: July 12, 1966,

Farkas-Bargeton, E. and Thieffry, M. S, Maturation histoenzymolégique
du cortex cérébelleuz et de la corne d'Ammon chez 1l'enfant, Comp. Rendu.,
262: 2271, 1966. Hagberg, B., Hamfelt, A. and Hansson, O. Tryptophan
load tests and pyridoxal-5-phosphate levels in epileptic children. - I. Non-
progressive brain damage and degenerative brain disorders. Acta Paediat,
Scand., 55: 363, 1966, Hagberg, B., Hamfelt, A. and Hansson, O.
Tryptophan load tests and pyridoxal-5-phosphate levels in epileptic children.
II. Cryptogenic epilepsy. -Acta Paediat. Scant., 55: 371, 1966, Lau-
ria, P. and Sharma, V. N. Effects of three recently synthesized indole
derivatives on central nervous system. Indian J. Med. Res., 54: 374,
1966. Menkes, J. H., Philippart, M. and Concone, M. C. Concentration
and fatty acid composition of cerebrosides and sulfatides in mature and im-
mature human brain. J. Lipid Res., 7: 479, 1966, Venkatachalam,
P. S. and Ramanathan, K. S. Severe protein deficiency during gestation in
rate on birth weight and growth of offspring. Indian J. Med. Res., 54:

402, 1966,

3 3 e i S s e sfe e ok e e e o s e e s s sfe sk st sfesfe s sfesle s s sfesfe sl sie st sl sie e el s st etk st e sfeole st siesfesteole sfeslesfesie st st i ok e esok

CALLING ATTENTION TO:

The First International Meeting of the International Society for Neurochemis-
try will be in Strasbourg, France, July 23-28, 1967. The meeting is open
to all interested persons but the number of participants will be limited to the
capacity of the local facilities. The general theme of the meetiﬁ'g is BIO-
CHEMICAL FACTORS CONCERNED IN THE FUNCTIONAL ACTIVITY OF
THE NERVOUS SYSTEM. For further information communicate with: Dr.
J. Folch-Pi, McLean Hospital, Belmont, Méssachusetts - 02178.
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A meeting to be held in Coimbra, Portugal, July 12-15, 1967 by the Neuro-
chemical Commission of the World Federation of Neurology on ""Cerebral
lipidosis', Information can be obtained from: Dr. A, Lowenthal, Neuro-
chemical Laboratory of the Born-Bunge Foundation, 59, rue Philippe Williot
- Be'rchem—Antwerp, Belgium.
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NEW BOOKS:

Contributions to Developmental Neuropsychiatry, L. Bender (Ed.), P,

Shilder, International Universities Press, Inc., New York.

Advances in the Study of Behavior, D. S. Lehrman, R. A. Hinde and

E. Shaw (Eds.), Volume 1, Academic Press, New York and London.
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WFN Neurochemistry Symposium
5755?7 H12~15H, Coimbra, Porlugal T3 > ¥ —2adEEINS,
ZhizowT, Al » Lowenthal & N ¢ Information DiKE*BET 2.,

We have the intention of organizing a Symposium in 1967 devoted to
cerebral lipidosis (included spongy idiocy, leucodystrophy, gargoylism,
Refsum's diseases, Fabri's diseases and the classical lipidosis ...) and
particularly a comparison of results obtained by anatomopathological and
biochemical clinical examinations. We truthfully hope that these confronta-
tions will succeed in specifying the definition of cerebral lipidosis and will
also result in the classification and assumption of useful work in the future.

The Symposium will take place in 1967, July 12-15 at Coimbra. All
information concerning room reservations and local conditions will be given
to you by

Prof. A. Nunes Vicente
Clinica de Santa Teresa
Penedo de Saudada
Coimbra, Portugal

During this Symposium, 25 to 30 communications will be presented.
Each speaker will be allowed 20 minutes. A general discussion will termi-
nate the Sumposium before the synthesis of the speakers. Only speakers and
authors of accepted communications will be allowed to present a work. To
all others present at the Symposium, participation will be open and they may
intervene during the discussion. Last date for inscription: lst January 1967,
abstracts should be sent before lst April, 1967 to Dr. Guazzi ar to me (Dr.
A. Lowenthal) at the Born-Bounge Foundation, 59, rue Philippe Williot, Ber-
chem-Antwerp, Belgium.

Subscription rate will be fixed at $20.00. More favorable conditions
can be accorded eventually on request. Those of you who may have diffical-
ties in obtaining a travel grant are asked to contact the Secretariat and we
shall do everything possible to help you with governmental or academic au-

thorities.
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