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“ METHODS OF SEPARATION OF SUBCELLULAR
STRUCTURAL COMPONENTS *

A Symposium of the Biochemical Society held
on May 11, 1962, at Louvain, Belgium.

Introductory Remarks: the Scope and Limitations of Cell Fractionation. By
D. de Duve (Laboratory of Physiological Chemistry, University of Louvain,
Belgium)

Methods for Disrupting Cells. By D.E. Hughes and V.R. Cunningham (Medical
Research Council Cell Metabolism Research Unit, Oxford, and Medical Research
Council Research Grouwp on Demyelinating Diseases, King’s College, Newcastle
upon Tyne)

A Comparative Account of Methods for the Isolation of Nuclei. By D.B. Roodyn.
(National Institute for Medical Research, Mill Hill, London, NNW. 7)

The Influence of the Composition of the Suspending Medium on the Properties.
of Mitochondria, By J.B. Chappell and G.D. Greville (Department of Biochemistry,
University of Cambridge, and Biochemistry Department, Agricultural Research
Council Institute of Animal Physiology, Babraham, Cambridge)

The Separation of Subcellular Structures from Brain Tissue. By V.P. Whi-
ttaker (Biochemistry Department, Agricultural Research Council, Institute of
Animal Physiology, Babraham, Cambridge)

The Significance of Subcellular Fractionation as Applied to Certain Hydrolytic.
Enzymes. By J. Conchie and G.A. Levvy (Rowett Research Institute, Bucksburn,
Aberdeen, Scotland)

Techniques for the Isolation of Particulate Glycogen and its Examination in the-
Electron Microscope. By P. Drochmans (Laboratoire de Cytologie et de Can-
cerologie Experimentale, Université Libre de Bruxelles)

The Separation of Ribosomes and Oxidosomes from Bacteria. By J. de Ley
(Laboratory for Microbiology, Faculty of Sciences, State University, Ghent,
Belgium)

Medium Composition and Equilibrium Density of Subcellular Particles from Rat:
Liver. By H. Beaufay (Laboratory of Physiological Chemistry, University of”

Louvain, Belgium)
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The Separation of Subcellular Structures from Brain Tissue

By V.P. Whittaker. (Biochemistry Department, Agricultural Research Council,
Institute of Animal Physiology, Babraham, Cambridge)

Electron-micrographic studies made recently by Dr. E.G. Gray, and briefly
reported by Gray & Whittaker (1962a), show that when slices of brain cortex
are soaked in 0.32 M-sucrose at O° for 30 min. five characteristic structural
changes take place. These are (1) a large increase in extracellular space, (2)
swelling and disintegration of dendrites and cell bodies of neurones, (3) con-
densation of mitochondrial membranes with vesication and a ‘zebra striped’
appearance of the cristae, (4) spontaneous formation of microsomes in the
cytoplasm, (5) the shrinking and pulling away of nerve endings from their
axon terminations and post-synaptic attachments. The response of the tissue
is consistent with the dissolution of intercellular cement, perhaps by chelation
of calcium ions by sucrose, the penetration of sucrose and water into cell
bodies and dendrites and an ensuing transfer of water from the nerve endings to
the cell bodies. Similar but less extensive effects are seen after 5 min. It
would be interesting to know if other carbohydrates produce similar effects,
especially inulin, which has been used to measure extracellular space. The
changes induced by sucrose are in marked contrast with the effect of soaking
in isotonic saline, which is simply to cause some swelling of the tissue without
the separation and disintegration of cell membranes seen in sucrose.

Observations of the torn edges of tissue sections (Gray, 1959) show that
the dendrites and surrounding glial processes are also mechanically less robust
than nerve endings and tend to disintegrate under shear forces leaving the
nerve endings intact. A combination of the effects of sucrose and mechanical
shear could therefore account for the way in which nervous tissue breaks
down when homogenized in sucrose. In addition to the release of nuclei and
mitochondria, and the formation of microsomes and myelin fragments, nerve
endings are torn or pinched off their attachment (Gray & Whittaker, 1960, 1962b)
to form isolated neve-ending particles (NEP’s) about 1x in diameter with
similar sedimentation characteristics in 0.32 M-sucrose to mitochondria. These
particles appear as thin-walled bags packed with synaptic vesicles, the charac-
teristic cytoplasmic organelles of the nerve ending about 500 A in diameter;
they also often contain one or more small mitochondria and may, in addition,
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have a short, thickened length of post-synaptic membrane still adhering to
their periphery. The various particles formed by homogenization overlap in
size, so that differential centrifugation alone cannot separate them. However,
by combining this with density-gradient separation, nuclei, myelin, NEP’s,
mitochondria and microsomes can all be separated as distinct and relatively
homogeneous fractions in good yield.

The izolation of NEP’s opens up the possibility of a detailed study of the
biochemistry of synaptic function, and recent progress along these lines will
be described. By washing the particles repeatedly with distilled water, a mem-
brane preparation can be obtained which is apparenlty free from cytoplasmic
constituents and which is probably the purest preparation so far available of
nerve membranes. Attempts have also been made to prepare isolated synaptic
vesicles. Osmicated vesicles are released, together with fragments of osmicated
cell membranes, if osmicated NEP’s are subjected to gentle mechanical disinte-
gration during dehydration (Whittaker, 1959; Gray & Whittaker, 1962b). In
the native state, however, they remain clumped together as though embedded
in a jelly-like cytoplasm, even when the outer membrane of the NEP is dis-
rupted. It is thus doubtful whether the vesicles isolated by de Robertis, de
Iraldi, Rodriguez & Gomez (1961) in the microsome fraction are in reality
synaptic vesicles.

The isolation of NEP’s demonstrates that subcellular fractionation techniques
may be used to isolate not only intracellular organelles as such, but also
functional portions of cells. Another ‘lustration is the ingenious magnetic
separation of renal glomerulae after iron embolism (Cook & Pickering, 1959).
This approach to the study of cellular function will increasingly require close
morphological control, usually at the electron-microscopic level, of the material
being isolated. Unfortunately the conventional histological techniques for the
electron microscope are extremely time-consuming; thus a biochemist may
produce in one day enough material to keep an electron microscopist busy for
weeks. We have therefore attempted (Horne & Whiitaker, 1962) to adapt for
the study of mammalian subcellular fractions the mnegative-contrast (negative-
staining) method so successfully used for the study of viruses and bacterial
cells (Horne, 1961). In this method, particulate material is simply mixed with
2% phosphotungstic acid (PTA), previously neutralized to pH 7.4 and sprayed
on to specimen grids with an atomizer which produces fine droplets of 1-10 g
in diameter. Under favourable conditions, the PTA forms an electron-dense
glass in which the unstained particles show up as areas of low electron density.

The particles are seen from above and not in section, and therefore may have
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an unfamiliar appearance; however, we have been able to identify all the main
constituents of brain homogenates. Electron micrographs obtained by this
‘method suggest that synaptic vesicles are distinct subcellular organelles, and
resemble red cells in shape rather than ping-pong balls ; they also confirm that
disruptive treatments do not release the vesicles and suggest that in some
cases the effect of the disruptive treatment may simply be to cause the vesicles
1o fuse with the outer membrane. In work on membrane fractions the method
has also proved extremely useful as a rapid check on the homogeneity of
preparations after subfractionation. Some membrane structures not previously
seen in homogenates have been revealed, notably large sheets of endoplasmic re-
ticulum studded with ribosomes. The method may be used on fresh, formalin-
fixed or osmicated particles; formalin-fixation is pérticularly useful for pre-
serving mitochondria. These are often long, horseshoe-shaped and waisted
as though in process of budding off. The large amount of morphological detail
obtainable by the new technique will undoubtedly complement that obtained by
thin sectioning, and its inherently greater resolving power can be expected to
furnish important new results.

The negative-contrast technique cannot as yet be applied to tissues. The
survival in brain homogenates of discrete portions of cells provides material
which enables it to be applied for the first time to organized cytoplasm.

Cook, W.F. & Pickering, G.W. (1959). The location of renin in the rabbit
kidney. J. Physiol. 149, 526-536.

de Robertis, E., de Iraldi, A.P., Rodriguez, G. & Gomez, J. (1961). On
the isolation of nerve endings and synaptic vesicles. J. biophys. biochem.
Cytol. 9, 229-235.

Gray, E.G. (1959). Axo-somatic and axo-dendritic synapses of the cerebral

cortex : an electron microscope study. J. Anat., Lond. 93, 420-433.

Gray, E.G. & Whittaker, V.P. (1960). The isolation of synaptic vesicles from
the central nervous system. J. Physiol. 153, 35-37P.

Gray, E.G. & Whittaker, V.P.(1962a). On the synapse: biology and morph-
ology. Brit. med. Bull. 18(3) -in the press-

Gray, E.G. & Whittaker, V.P. (1962b). The isolation of neve endings
from brain: an electron-microscopic study of cell fragments derived by
homogenization and centrifugation. J. Anat., Lond. 96, 79-88.

Horne, R.W. (1961). In Techniques for electron microscopy. Ed. by Kay, D.D.
Oxford : Blackwell Scientific _Publications.
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Horne, R.W. & Whittaker, V.P. (1962). Z. Zellforsch. -in the press-

Whittaker, V.P. (1959). The isolation and characterization of acetylcholine:
containing particles from brain. Biochem. J. 72, 694-706.
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Intracellular distributions of acetylcholine and choline acetylase (Hebb C.O. &
Whittaker V.P.) ]. Physiol. 142, 187-196, 1957

The isolation and characterization of acetylcholine containing particles from
brain (Whittaker V.P.) Biochem. J. 72, 694-705, 1959

The isolation of synaptic vesicles from the central nervous system (Gray E.G.
& Whittaker V.P.) J. Physiol. 153, 35-37P, 1960

The binding of neurohormones by subcellular particles of brain tissue (Whitta--
ker V.P.) Regional neurochemistry, 259-263, ed. Kety S.S. & Elkes J. Oxford :
Pergamon Press, 1961

The subcellular localization of transmitter substances in the central nervous:
system (Whittaker V.P.) Biochem. Pharmacol. 5, 392-398, 1961

The isolation of nerve endings from brain : an electron-microscopic study of cell
fragments derived by homogenization and centrifugation (Gray E.G. & Whi-
ttaker V.P.) J. Anat., Lond. 96, 79-88, 1962

The distribtion of hydroxytryptamine in brain fractions (Michaelson I.A. &
Whittaker V.P.) Biochem. Pharmacol. 11, 505-506, 1962

The subcellular distribution of histamine in guinea-pig brain (Michaelson I.A.
& Whittaker V.P.) Biochem. ]J. 84, 31P, 1962

On the synapse: biology and morphology (Gray E.G. & Whittaker V.P.) Brit.
med. Bull. 18(3), 1962
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“THE CYTOLOGY OF NERVOUS TISSUE ”

A Symposium of the Anatomical Society of Great
‘Britain and Ireland held in November, 1961.

SECTION 1. ENZYMES AND HISTOCHEMISTRY

R. Holmes. Esterases of the hypothalamo-hypophysial portal system.

P.R. Lewis and C.C.D. Shute. Intra-axonal localization of acetylcholinesterase
in normal brains and distributional changes following tractctomy.

R.S. Snell. Demonstration of neurones using the histochemical technique for
cholinesterase.

T.H. Williams. Some aspects of kidney ‘neurility > as studied in the cat.

N. Cauna. The submicroscopical relationship between the nervous and non-
nervous elements of the cutaneous receptor organs and its significance.

A. Peters. Anatomical considerations of the site of the blood-brain barrier.

1. Smart. Neuroglia—an example of the evolution of transport cells in tissues
with reduced intercellular space. ‘
R.E. Coupland. Histochemical observations on the distribution of nerve fibres
in adrenal glands of the ox and man and in a human phaeochromocytoma.
T.A. Quilliam and J. Armstrong. Structural and denervation studies of the

Herbst corpuscle.
G. Horn. A versatile, inexpensive, stereotaxic instrument for use with mon-
keys and cats.

SECTION 2. DEGENERATION AND REGENERATION

F. Goldby. Experimental degeneration in the ventral longitudinal bundles of
the spinal cord of Lacerta wviridis.

P.R. Gould and S.J. Holt. Observations on the participation of acid phosphatase
and esterase in rat sciatic nerve undergoing Wallerian Wallerian degeneration.

E. Palmer, R.J.W. Rees and G. Weddnell. The phagocytic activity of Schwann
cells.

H.J. Gamble. Endoneurial mast cells and their reaction in nerve degeneration.

Catherine Hebb. Choline acetylase in regenerating somatic nerves.

W.M. Cowan and T.P.S. Powell. Some observations on the use of on-the-slide
paraffin methods for studying fibre degeneration in the central nervous system.

W.J.C. Verhart and H. van Crevel. The degeneration rate of pyramidal axons.

E. Beck and P.M. Daniel. Degeneration and regeneration in the hypothalamus.
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R.W. Guillery. Fibre degeneration in the efferent mamillary tracts of the cat.
T.P.S. Powell. Transneuronal cell degeneration in the auditory relay nuclei.

SECTION 3. ELECTRON MICROSCOPY

D.H.L. Evans and E.G. Gray. Change in the fine structure of ganglion cells.
during chromatolysis.

G. Causey and A.A. Barton. An electron microscopic examination of degener-
ating and regenerating peripheral nerve.

O. Perier and E. de Harven. Electron microscopy of cultures of central nervous.
system.

S.L. Palay. The eleciron microscopy of the glomeruli cerebellosi.

H. Gansler. Electron microscopy of cat diencephalon and neurohypophysis.

A.D. Dixon. Cytology of the trigeminal ganglion.

M. Kidd. Electron microscopy of synapses in the inner plexiform layer of
the retina.

N. Dilly. A comparison of the cytoplasmic organization of glial and neuronal
connections in the goldfish central nervous system.
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Pharmacol. Rev.

Drug action on the brain-stem reticular formation (Killam E.K.) 14(2) 175-
223, 1962

Exp. Cell Res.

A quantitative electron microscopic study of mitochondria in motor neurones
following axonal section (Hudson G., Lazarow A. & Hartmann J.F.) 24(3)
440-456, 1961

Absence of specific cholinesterase from cerebellar synaptic functions and locali-
zation of other enzymes (Tewari H.B. & Bourne G.H.) 27(1) 173-177, 1962

Naturwissenschaften

Untersuchungen iiber die stimulierende Wirkung einiger Substanzen auf die
Chemorezeptoren des Sinus caroticus und itber die erweiternde Wirkung auf
die Coronalgefasse (Lochner W. & Hirche Hj.) 49(11) 259, 1962

Proe. Soc. Exp. Biol. (N.Y.)

Effect of repeated oral administration of monoamine oxidase inhibitors on rat
brain amines (Green H., Sawyer J.L., Erickson R.W. & Cook L.) 109(2)
347-349, 1962

Influence of aminooxyacetic acid, a y-aminobutyrate transaminase inhibitor, on
hereditary spastic defect in the mouse (Chai C.K., Roberts E. & Sidman R.L.)
109(3) 491-495, 1962

Chlordiazepoxide as an anticonvulsant in monkeys (Chusid J.G. & Kop<loff
L.M.) 109(3) 546-548, 1962

Metabolism of chlorpromazine. Isolation and identification of chlorpromazine-
N-oxide (Fishman V., Heaton A. & Goldenberg H.) 109(3) 548-552, 1962

Absorption of Thalidomide in the rat(Mackenzie R.D. & Mc Grath W.R.) 109(3)
511-515, 1962

Orally administered cation exchange resin-Sorbital Regimen for treatment of
ammonia intoxication in dogs (Zuidema G.D., Fletcher M.M. & Burton W.D.)
109(3) 732-734, 1962

Science
Dilute locus and audiogenic seizures in mice (Jackson R.B.) 136(3513) 319, 1962

Effect of acetylcholine on the electrical activity of somatic nerves of the
lobster (Dettbarn W.D. & Davis F.A.) 136(3517) 716-717, 1962
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Carbon dioxide fixation in lobster nerve (Cheng S. & Waelsch H.) 136(3518),
782-783, 1962

Central cholinolytic action of chlorpromazine (Steiner W.G. & Himwich H.E.)
136(3519) 873-875, 1962

Urinary excretion of amines in phenylketonuria and mongolism (Perry T.L.)
136(3519) 879-880, 1962

Arch. Biochem. Biophys.

Studies on blockade of single nodes of Ranvier and of the acetylcholinesterase
system by cyclic aromatic esters. II (Friess S.L., Whitcomb E.R., Thron C.D.,
Durant R.C., Reber L.J. & Patterson R.N.) 95(1) 85-92, 1961

Age-related reduction of the RNA content of rat cardiac muscle and cerebellum
(Wulff V.J. & Freshman M.) 95(1) 181-182, 1962 '

“The inhibitory action of a phenethiazine derivative on the hexosemonophosphate
dehydrogenases of adrenal cortex (Marks J.D., Roesky N. & Carver M.J.)
95(2) 192-196, 1961

Studies on sodium-potassium-activated ATPase. I. Quantitative distribution in
several tissues of the cat (Bonting S.L., Simon K.A. & Hawkins N.M.) 95(3)
416-423, 1961

‘Studies on oxidative phosphorylation and ATPase activity of fresh and frozen
brain mitochondria (Wechsler M.B.) 95(3) 494-498, 1961

‘On the non-enzymic transamination of y-aminobutyric acid (Rossi C.S., Olivo
F., Rabassini A. & Siliprandi N.) 96(3) 650-652, 1962

‘Concentrations of free amino acids in blood plasma of rats force-fed L-glutamic
acid, L-glutamine or L-alanine (Peraino C. & Harper A.E.) 97(3) 442-448, 1962

Studies on the distribution of free carnitine and the occurrence and nature of
bound carnitine (Mehlman M.A. & Wolf G.) 98(1) 146-153, 1962

‘Biochem. biophys. Res. Comm.

Soluble pyridine nucleotide dehydrogenases of brain (Banay-Schwartz M. &
Strecker H.J.) 8(1/2) 66-71, 1962

Phenethylamine isosteres ‘as inhibitors of dopaminé B-oxidase (Creveling C.R.,
van der Schoot J.B. & Udenfriend S.) 8(3) 215-219, 1962

Biochim. biophys. Acta
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The enzymic acetylation of serotonin and other naturally occurring amines
(Weissbach H., Redfield B.G. & Axelrod J.) 54(1) 190-191, 1961

Recognition and solubilization of glucose-6-phosphatae and 6-phosphogluconate
dehydrogenases in the particle fraction of brain (Yamada K. & Shimazono N.)
54(1) 205-206, 1961

Purification of glucosamine-6-phosphate deaminase from human brain (Patta-
biraman T.N. & Bachhawat B.K.) 54(2) 273-283, 1961

Precursors in the metabolism of phosphoprotein in cerebral tissue (Heald P.J.
& Stancer H.C.) 56(1) 111-117, 1962

Lactic dehydrogenase isozymes in the nervous tissue, I. The reaction of isozy-
mes with diphosphopyridine nucleotide analogues and their inhibition by
sodium metabisulfite (Bonavita V. & Guarneri R.) 59(3) 634-642, 1952

Properties and possible mechanism of the Na* and K*-stimulated microsomal
adenosinetriphosphatase (Jiarnefelt J.) 59(3) 643-654, 1962

Some aspects of the physiological significance of the adenosinetriphosphatase
of brain microsomes (Jirnefelt J.) 59(3) 655-662, 1962

Purification of glucosamine-6-phosphate N-acetylase from sheep brain (Patta-
biraman T.N. & Bachhawat B.K.) 59(3) 681-689, 1962

Canad. J. Biockem. Physiol.

Excretion of 4-amino-5-imidazolecarboxamide and creatine: creatinine ratios in
human and mouse muscular dystrophy (McGeer E.G., McGeer P.L., Miller
J.R., Derry D. & Nichol C.) 40(1) 13-23, 1962

The presence in normal human urine of a substance or substances antagonizing
histamine, 5-hydroxytryptamine, and acetylcholine (preliminar regorty) (Kovacs
B.A. & Melville K.I.) 40(1) 147-151, 1962

Phosphorylation of diglycerides by rat brain (Strickland K.P.) 40(2) 247-259, 1962

The effects of a cardiac glycoside on subcellular structures within nerve cells
and their processes in sympathetic ganglia and skeletal muscle (Birks R.I.)
40(2) 303-315, 1962

Factors affecting the thiobarbituric acid (TBA) test for lipid peroxidation in
rat tissue homogenates (Singh H. & Pritchard E.T.) 40(2) 317-318, 1962

The formation of phospholipids from C!-labelled precursors in slices from
immature rat brain (Pritchard E.T.) 40(3) 353-361, 1962
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Creatine kinase in normal and dystrophic mouse muscle (Nichol C., Mc-
Geer P.L. & Miller J.R.) 40(4) 443-447, 1962

Inhibitory effect of thiopentone on the pyruvic dehydrogenase in brdin. Re-
versibility of action by thiamine pyrophosphate and lipoic acid (Fahmy
A.R., Ibrahim H.H. & Talaat M.) 40(4) 477-484, 1962

Pharmacology of pemoline (McColl J.D. & Rice W.B.) 40(4) 501-509, 1962

The influence of iproniazid and pyrogallol on the thermogenic effects of
noradrenaline (Johnson G.E. & Sellers E.S.) 40(5) 631-638, 1962

Further studies on swelling of brain slices (Pappius H.M., Klatzo I. & Elliott
K.A.C.) 40(7) 885-898, 1962

J. Neurochem.

Properties and classification of some brain peptidases (Uzman L.L., van den
Noort S. & Rumley M.K.) 9 (May/June) 241-252, 1962

The effects of 2-dimethylaminoethanol on brain phospholipid metabolism (An-
sell G.B. & Spanner S.) 9 (May/June) 253-263, 1962

The isolation and assay of gangliosides and their interactions with basic pro-
teins (Booth D.A.) 9 (May/June) 265-276, 1962

Catabolism of derivatives of uracil and cytosine by rat tissues (Smith K.C.)
9 (May/June) 277-280, 1962

The incorporation of “C-glycine into the protein of guinea pig brain cortex
slices (Mase K., Takahashi Y. & Ogata K.) 9 (May/june) 281-288, 1962

The action of triethyl tin, triethyl lead, ethyl mercury and other inhibitors
on the metabolism of brain and kidney slices iz vitro using substrates
labelled with “C (Cremer J.E.) 9 (May/June) 289-298, 1962

An effect of monoamine oxidase inhibitors on brain serotonin of mice in
addition to that resulting from inhibition of monoamine oxidase (Dubnick
B., Leeson G.A. & Phillips G.E.) 9 (May/June) 299-306, 1962

In wvitro reversal of glutamate decarboxylase inhibition induced by 1,1- dime-
thylhydrazine (Medina M.A., Braymer H.D. & Reeves J.L.) 9 (May/June)
307-312, 1962

Further studies on the components of lactic dehydrogenase of cerebral cortex
(Flexner L.B., de la Haba G. & Flexner J.B.) 9 (May/June) 313-320,
1962
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Uptake of L-histidine, L-proline, L-ornithine, L-lysine and L-methionine by brain
tissue in vitro: A comparison with uptake by sarcoma RD3 and other
tissues (Neame K.D.) 9 (May/June) 321-324, 1962

Isoenzymes in different parts of the brain (van der Helm H.].) 9 (May/June)
325-327, 1962

‘The inhibition of a brain diaphorase by some hypnotics and nervous depres-
sants (Giuditta A.) 9 (May/June) 329-334, 1962

The effect of reserpine on dopamine metabolism iy humans (Williams C.M.)
9 (May/June) 335-336, 1962

Biochem. Pharmacol.

Differentiation of monoamine oxidase and diamine oxidase (Burkard W.P., Gey
K.F. & Pletscher A.) 11 (Mar) 177-182, 1962

Drug-induced alterations in the sub-cellular distribution of 5-hydroxytryptamine
in rat’s brain (Schanberg S.M. & Giarman N.]J.) 11 (Mar) 187-194, 1962

Action of TM10 (choline 2:6-xylyl ether bromide) and its @-methyl derivative
on the conversion of dopamine to noradrenaline by chromaffin tissue (Hagen
P.B. & Zebrowski E.) 11 (Mar) 195-203, 1962

Inhibition of diamine oxidase by bulbocapnine (Chapman J.E. & Walaszek E.J.)
11 (Mar) 205-210, 1962

Differential binding and release of norepinephrine and tachyphylaxis (Potter L.T.,
Axelrod J. & Kopin 1.J.) 11 (Mar) 254-256, 1962

The effect of ouabain on potassium content, phosphoprotein metabolism and
oxygen consumption of guinea pig cerebral tissue (Schwartz A.) 11(Apr/May)
389-391, 1962

Reversal of mitochondrial inhibition of glycolysis by styrylquinolines (Fain J.N.)
11 (Apr/May) 391-393, 1962

‘The effect of ethanol on GABA content of rat brain(Higgins E.S.) 11 (Apr/May)
394-395, 1962

Inhibition of monoamine oxidase activity in sympathetic ganglia of the cat
(Levine R.J.) 11 (Apr/May) 395-396, 1962

Studies on the action of guanethidine on the central nervous system and on
the norepinephrine content of the brain (Pfeifer A.K., Vizi E.Sz. & Sétory
E.) 11 (Apr/May) 397-398, 1962
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Biochemical aspects of methanol poisoning (Editorial) (Cooper J.R. & Kini
M.M.) 11 (June) 405-416, 1962

The distribution and excretion of radioactivity after administration of %S-
labelled perphenazine (Trilafon) (Symchowicz S., Peckham W.D., Eisler M.
& Perlman P.L.) 11 (June) 417-422, 1962

Barbitone induction time, body temperature and the actions of reserpine on
mice (Child K.J., Sutherland P. & Tomich E.G.) 11 (June) 475-479, 1962

N-methyl-a-methyl-tryptamine: a potent monoamine oxidase inhibitor and
tryptamine antagonist (Tedeschi D.H., Tedeschi R.E., Fowler P.J., Green
H. & Fellows E.J.) 11 (June) 481-485, 1962

The metabolism of 35S-labeled perphenazine (Trilafon) (Symchowicz S., Peckhagl
W.D., Korduba C.A. & Perlman P.L.) 11 (June) 499-501, 1962 ‘

Demethylation of imipramine in {;nale and female rats (Pscheidt G.R.) 11
(June) 501-502, 1962 :

Uber der Mechanismus der Narkosebeeinflussung durch Iproniazid (Matthies H.,
Decsi L. & Schmidt J.) 11 (June) 502-504, 1962

The distribution of hydroxytryptamine in brain fractions (Michaelson L.A. &
Whittaker V.P.) 11 (June) 505-506, 1962

Psychopharmacol.
Papierchromatographische Untersuchungen des Harnes bei Schizophrenen und

Geistesgesunden vor und nach Dopa-Verabreichung (Lenz H.) 3(2) 146-151,
1962

Acta physiol. scand.

The behaviour of the cerebral circulation during muscular exercise (Hedlund
S., Nylin G. & Regnstrsm O.) 54(3/4) 316-324, 1962

Regional blood flow of the cerebral cortex determined by Krypton (Ingvar D.H.
& Lassen N.A.) 54(3/4) 325-338, 1962

Abnormal blood-brain passage of a quaternary phenothiazine derivative (355-
labeled Aprobit) induced by chemical agents (Hansson E. & Steinwall O.)
54(3/4) 339-345, 1962

Histochemical localization at the cellular level of hypothalamic noradrenaline
(Carlsson A., Falck B., Hillarp N.-A. & Torp A.) 54(3/4) 385-386, 1962
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Tissue p0O? and pCO? of the cerebral cortex, related to blood gas tensions
(Gleichmann U., Ingvar D.H., Liibbers D.W., Siesjo B.K. & Thews G.) 55
(2/3) 127-138, 1962

The effect of oxygen at high pressure on the histology of the central nervous
system and sympathetic and endocrine cells (Edstrom J.-E. & Rockert H.)
55(2/3) 255-263, 1962

Suppl. 190. Studies on the antabuse—alcohol reaction in rabbits (Perman E.S)
1962, pp. 46

Amer. J. Physiol.

Carbohydrate requirement or immature nerve fibers during repetitive stimula-
tion (Carpenter F.G.) 202(5) 845-848, 1962

Separation of sodium and potassium ion carrier systems in crustacean motor
axon (Wright E.B. & Tomita T.) 202(5) 856-864, 1962

Electrical interactions between normal and TEA-treated zones of squid axon
(Oikawa T.) 202(5) 865-871, 1962

Direct adrenergic and cholinergic stimulation of hypothalamic mechanisms
(Grossman S.P.) 202(5) 872-882, 1962

Effect of iproniazid on metabolism of noradrenaline in man (Rosen L. &
Goodall McC.) 202(5) 883-887, 1962

Hyperthermia, lactic acid infusion, and composition of arterial blood and
cerebrospinal fluid (Alexander S.C., Workman R.D. & Lambertsen C.J.) 202
(6) 1049-1054, 1962

Effects of adrenergic and cholinergic blocking agents on hypothalamic me-
chanisms (Grossman S.P.) 202(6) 1230-1236, 1962

Action of surface-active agents on axonal conduction (Walsh R.R. & Lee
J.P.R.) 202(6) 1241-1243, 1962

Effect of infused epinephrine after ganglionic block on histamine depressor
response (Hilton J.G.) 202(6) 1244-1246, 1962

Fetal and neonatal brain oxygen (Misrahy G.A., Beran A.V. & Hardwick
D.F.) 203 (1) 160-166, 1962

Behavioral effects of 5-methoxy-N:N-dimethyltryptamine, other tryptamines,
and LSD (Gessner P.K. & Page I.H.) 203(1) 167-172, 1962
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An electroencephalograph study of classical conditioning (Galambos R. &
Sheatz G.C.) 203(1) 173-184, 1962

Electroshock convulsion threshold and organ weights in rats after alcohol con-
sumption (Zarrow M.X., Pawlowski A.A. & Denenberg V.H.) 203(1) 197-
200, 1962

J. gen. Physiol.

Phospholipid-cholesterol membrane model. Control of resistance by ions or
current flow (Tobias J.M., Agin D.P. & Pawlowski R.) 45(5) 989-1002, 1962

J. Neurophysiol.

A cholinergic mechanism of inhibitory synaptic transmission in a molluscan
nervous system (Tauc L. & Gerschenfeld H.M.) 25(2)236-262, 1962

Morphological and physiological properties fo neurons and glial cells in tissue
culture (Hild W. & Tasaki 1.) 25(2) 277-304, 1962

Otto Loewi, 1873-1961 (Kuffler S.W.) 25(3) 451-453, 1962
Ann. méd. -psychol.

Recherche sur le pouvoir histaminopexique du sérum dans les affections
mantales (Sivadon P., Rouquett J. & Souris M.) 120-1(4) 832-839, 1962

Etude de 'ammoniémie au cours des psychose périodiques (Baruk H. & Fabiani
M.) 120-1(5) 970-972, 1962

Délire aigu azotémique par astrocytome localisé a I’hypothalamues (Guiraud P.
& Yvonneau M.) 120-2(1) 77-82, 1962

Arch. gen. Psychiat.

Proteins in cisternal fluid (Peterson M.C., MacLean A.R., Woltman HW.W. &
Kernohan J.W.) 7(1) 46-56, 1962

Introduction and removal of hydrocortisone from plasma (Persky H.) 7(2)
93-97, 1962

Arch. Neurol.

Relation of behavior to cerebral ventricular fluid protein levels (Sherwood S.L.)
7(2) 146-159, 1962

Clin. chim. Acta
The estimation of plasma ammonia by ion exchasge (Fenton J.C.B.) 7(2) 163-
175, 1962
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Electroenceph. clin. Neurophysiol.

A comparison of the behavioral and physiological changes accompanying sleep
deprivation and chlorpromazine administration in man (Mirsky A.F. &
Cardon P.V.Jr.) 14(1) 1-10, 1962

Some observations on the EEG in hepatic coma (Silverman D.) 14(1) 53-59,
1962

The effect of the sympathomimetic amines on behaviour and electrocortical
activity of the chicken (Key B.J. & Marley E.) 14(1) 99-105, 1962

An improved stereotaxic instrument for small animals (Greer M.A. & Yowell
J.H.) 14(3) 417-418, 1962

Endocrinology

Iodide release from the thyroid as an acute response to epinephrine and
norepinephrine (Ackerman N.B. & Arons W.L.) 71(1) 7-12, 1962

Epilepsia

The methionine sulfoximine syndrome in &the cat (Proler M. & Kellaway P.)
3(1) 117-130, 1962 : B

Exp. Neurol.
Franz Nissl, 1860-1919 (Fleischhauer K.) 5(1) iii-v, 1962

Impedance measurements in brain tissue of animals using microvolt signals
(Adey W.R., Kado R.T. & Didio J.) 5(1) 47-66, 1962

Correlations between the electroencephalogram and cortical histochemical changes
in experimental brain lesions (Friede R.L.) 5(2) 89-99, 1962

Comparison of the influence of graded doses of phenothiazines and pentobarbi-
tone on central nystagmus (Bergmann F., Gutman J. & Chaimovitz M.)
5(3) 210-217, 1962

Hypothalamic effects on spinal reflexes and their alteration by pentobarbital
(Feldman S. & Wagman L.H.) 5(3) 250-268, 1962

Autoradiographic study of degenerative and regenerative  proliferation of
neuroglia cells with tritiated thymidine (Altman J.) 5(4) 302-318, 1962

Quantitative profile of free amino acids in various areas of cerebral cortex in
normal guinea pigs (Bart B., Logothetis J., Aelony Y. & Bovis M.) 5(6)
519-524, 1962
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Free amino acid concentrations in cerebral cortex of guinea pigs with
epileptogenic lesions (Aelony Y., Logothetis J., Bart B., Morrell F. &
Bovis M.) 5(6) 525-532, 1962

Anticonvulsive effect of 2,4-dichlorophenoxyacetic acid in mice susceptible to
auditogenic seizures (Sudak F.N., Essman W.B. & Hamburgh M.) 6 (1)
30-35, 1962

Transamination reactions of rat brain (Albers R.W., Koval G.J. & Jakoby
W.B.) 6(1) 85-89, 1962

Fortschr. Neurol. Psychiat.
Alkoholismus (Wieser S.) 30(4) 1940-1959, 1962
J. clin. Endoer.

Effect of aldosterone antagonist (SC 9420) on periodic paralysis (Okinaka S.,
Ohsawa N., Shizume K., Motohashi K., Fujita T., Murakawa S., Matsuzaki
F., Mori H. & Uchikawa T.) 22(5) 549-551, 1962

J. Endocr.

Further immunological studies on the form of circulating insulin (Samaan N.A.,
Dempster W.]J., Fraser R., Please N.W. & Stillman D.) 24(3) 263-278,
1962

On the mechanism of action of glucocorticoids on phospholipid metabolism in
rabbits (Felt V., Rohling S., Vohnout S. & Reichl D.) 24(3) 309-314, 1962

J. Neuropsychiat.

Metabolism of radioactive serotonin in psychotics treated with a MAO in-
hibitor (mcGeer P., McGeer E., Feldstein A., Hoagland M.R., Riviera M.R.
& Freeman H.) 1(5) 274-275, 1960

Neurology (Minneap.)

Studies of cerebrospinal fluid proteins precipitated by zinc sulfate solutions
(Hass W.K. & Hochwald G.M.) 11(12) 1071-1075, 1961

Spread of sodium fluorescein in normal brain tissue, a study of the me-
chanism of the blood-brain barrier (Hoffman H.J. & Olszewski J.) 11
(12) 1081-1085, 1961

Factors affecting lactic dehydrogenase and glutamic oxalacetic transaminase
activities in cerebrospinal fiuid (Spolter H. & Thompson H.G.Jr.) 12(1)
53-59, 1962

A modified oxidase assay for low concentrations of ceruloplasmin in serum
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and other biological fluid (O’Reilly S.) 12(7) 460-466, 1962
Failure of diphenylhydantoin in preventing barbiturate withdrawal convulsions
in the dog (Essig C.F. & Carter W.W.) 12(7) 481-484, 1962

Schweiz. Arch. Neurol. Psychiat.

Relations entre les lésions cérébrales dégénératives séniles et I’élimination uri-

naire des hormones stéroides (Constantinidis J., Garrone G. & Wildi E.) 89
(2) 384-413, 1962
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Correlative Anatomy of the Nervous System, by Crosby E.C., Humphrey
T. & Lauver E.W. Macmillan : New York, 1962. pp. 775. $ 15.00

Annual Review of Pharmaecology, Vol. 2, 1962. Annual Reviews, Inc.: Palo Alto,
Cali. $7.50 FEE 023 12 BEE O - review 13, ’

Sites of action of some central nervous system depressants (Domino E.)

Recent developments in chemical and biochemical assay techniques applicable
in pharmacology (Maickel R. & Weissbach H.)

Physiology Laboratory Manual, by Huizinga H. Pruett Press, Inc.: Boulder,
Colo., 1962. pp. 415. $3.00

Quarterly Reviews of the Chemical Society, The chemistry of the psychoto-
mimetic substances (Downing D.F.) 16(2) 133-162, 1962

Horizons in Biochemistry, Albert Szent-Gyorgyi Dedicatory Volume, ed. by
Kasha M. & Pullman B. Academic Press: New York, 1962. pp.604. $16.00

Journal of Psychiatric Research, a new journal. Editors: Kety S., Elkes J.
& Hamburg D.A. Pergamon Press: New York. $10.00 per year for in-
dividual subscriptions.

Enzymes and Drug Action, Ciba foundation symposium, ed. by Mongar J.L. &
de Reuck A.V.S. Churchill: London, 1962. pp.556. ES@ D%\~ & Bbhh BT
2, Wellcome Building Sessions.

I. Enzymes as primary points of drug action (Bergel F.)—Inhibition of acetyl-
cholinesterase (Wifson I.B.)—Carbonic anhydrase inhibition and physiological
function (Davenport H.W.)

II. Active transport (Wilbrandt W.)—Possible mechanisms of active trans-
port (Wilbrandt W.)—Effects of drugs on active transport (Beyer K.H. &
Baer J.E.)

III. Multiple mechanisms (Gaddum J.H.)—Action of barbiturates upon res-
piratory enzymes (Aldridge W.N.)—Appraising enzymic actions of central
depressants by examining cerebral tissues (Mcllwain H.)

- IV. Receptors (Paton W.D.M.)—Relation between enzymes and cholinergic
receptors (Waser P.G.)

V. Altered drug metabolism (Williams R.T.)
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VI. Drug metabolism: subcellular aspects (Peters R.)—Drug metabolism, su-
beellular mechanisms (Brodie B.B.)

Ciba Foundation Sessions on Drug-Enzyme Interaction. I. Enzymes (Danielli

J.F)—II. Receptors (Schild H.O.)—III. Subcellular level (de Duve C.)—IV.
Cellular level (Mcllwain H.)

Progress in Biophysics and Biophysical Chemistry, Vol. 12, 1962. Ed. by
Butler J.A.V., Huxley H.E. & Zirkle R.E. Pergamon Press: Oxford.

BE# o3 21HE S,
Ribosomes and the synthesis of proteins(McQuillen K.) 67-106.
Quantitative staining in histo- and cytochemistry (Shugar D.) 153-210.

Progress in tritium autoradiography (Lima-de-Faria A.) 282-317.
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