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complete only for an hour or so, thereafter wearing
away to a certain residual amount. In strong solu-
tions, e.g., N/10 NaCN, the inhibition is practically
constant from the first and amounts to 80 to 95 per
cent. The explanation of the escape from inhibition
is to be found, perhaps, in the expulsion of HCN
from the inner fibers by the lactic acid as a result of
the anoxemia produced sinee lactic acid is stronger
than HCN by some six orders; the effect may also be
due somewhat to a relatively slow outward diffusion
of the lactic acid.

Similarly it was found that nerve respiration
may be inhibited fairly completely by earbon mon-
oxide in the dark. The constant expressing the
relative affinities of the earbon monoxide and oxy-
gen for the iron catalyst represented by the equation
n/l1-n-C0/0,=k was found to approximate
closely to the value of 10 as was found for other cells
by Warburg. Furthermore, illuminating the nerve
causes a marked deerease of the earbon monoxide in-
hibition of resting metabolism.

By far the most striking results were obtained when
the effect of carbon monoxide on the action potential
was studied by means of the ecathode ray oscillograph.
In mixtures eontaining from 1 to 3 per cent. of oxy-
gen in carbon monoxide it was found that the height
of the action potential decreases progressively to ex-
tinction, this decrease being considerably faster than
in a similar mixture of oxygen with nitrogen. If
during this decline in carbon monoxide the nerve be
illuminated by means of an are-light, the height of the
action potential rises immediately and may return to,
or even exceed somewhat, the original value. It is im-
portant to note that the potential rises immediately
with illumination but does not drop at once when the
illumination is turned off; the return to the original
extinction curve usually takes from 20 to 30 minutes.
That the effect is not one of temperature rise or of
photo-oxidation is shown by the fact that a com-
panion nerve in nitrogen failing along a similar curve
is quite unaffected by the illumination. There is some
evidence of small rises in potential in illuminated
nerves in presumably pure carbon monoxide; the ex-
planation of this is at present not yet clear.

The work is not sufficiently far along to warrant
any sweeping generalizations, but it seems clear that
the action potential is produced by an oxidation or
oxygenation of a substanece or substances in nerve,
and that for this purpose, activation of the oxygen by
a respiratory enzyme similar to that of Warburg’s is
essential. Since nerves usually do not fail in pure
carbon monoxide any faster than in pure nitrogen it
appears that the funection of the iron eatalyst is chiefly
to make active oxygen available to the irritable mecha-
nism which when stimulated is then capable of produc-

SCIENCE

[VoL. LXXII, No. 1875

ing the action potential. For the further elucidation
of the réle of the iron catalyst and of the oxidations
required for the production of the action potential I
am attempting to bring together two distinet lines of
research: that of manometric measurement of metab-
olism, and that of the measurement of the electric
potential of nerve. Indeed, some progress has al-
ready been made in this direction; I refer to the fact
that it is now possible in our hands to obtain accurate
records of the height, shape, duration, etc., of the
action potential of nerves with the cathode ray oscil-
lograph whilst measuring simultaneously their metab-
olism manometrically. Only by such a union of meth-
ods will the questions raised in this report be ade-
quately answered.

Frawors O. SCHMITT
DEPARTMENT OF ZOOLOGY,
WASHINGTON UNIVERSITY

BOOKS RECEIVED

Aristotelian Society. Proceedings. Volume XXX, 1929-
1930. Pp. 322, Hattison and Sons. 25s. -
BarkEr, T. V. Systematic Crystallography. Pp. xi+

115. 76 figures. 7/6. The Study of Crystals. Pp.
xvi+137. 181 figures. 8/6 mnet. Thomas Murby,
London.

BARNABY, RALPH STANTON. Gliders and Gliding. Pp.
xii+170. Ronald Press. $3.00.

BUCHNER, PAUL. Tier und Pflanze in Symbiose.’ Pp.
xx+900. 336 figures. Gebriider Borntraeger, Berlin.

CArRMICHAEL, R. D. The Logic of Discovery. Pp. ix+
280. Open Court. $2.00.

CHAMBERLAIN, CHARLES J. Elements of Plant Science.
Pp. xii+394. 321 figures. McGraw-Hill. $1.90.

CoLLINs, A. FREDERICK. Experimental Chemistry. Pp.
xvii+276. 108 figures. Appleton. $2.00.

Dirac, P. A. M. The Principles of Quantum Mechanics.
Pp. x+257. Oxford University Press.

Gapow, Hans.,  Jorullo. Pp. xviii+100.
University Press. 7/6 net.

GRAUSTEIN, WiLLiAM C. Introduction to Higher Ge-
ometry. Pp. xv+486. Illustrated. Macmillan. $4.50.

Kronig, R. DE L. Band Spectra and Molecular Structure.
Pp. viii+163. 15 figures. Macmillan. $3.50.

LEENHARDT, MAURICE. Notes D’Ethnologie, Néo Calé-
donienne. Pp. viii+265. 48 figures. 36 plates. In-
stitut D’Ethnologie, Paris. 120 fr.

MacCaLLom, W. G. William Stewart Halsted, Surgeon.
Pp. xvii+241. Illustrated. Johns Hopkins Press.
$2.75.

Mort, N. F. An Outline of Wave Mechanics. Pp. 155.
21 figures. Cambridge University Press. 8/6 net.
PassaNo, LEonaRD M. Plane and Spherical Trigonome-
try. Pp. xvii+ 143. 36 figures. Macmillan. $2.10.
PurTi, Virrorio. Historie Artificial Limbs. Pp. xi+ 63,

Hoeber. $1.50.

RoreEM, C. Rurus. The Public’s Investment in Hos-
pitals. Pp. xxii+251. University of Chicago Press.
$2.50,

StETsON, HARLAN T. Man and the Stars. Pp. xiii+
221. 30 plates. Whittlesey House, McGraw-Hill.
$2.50.

TaLBor, Frirz B. ZTreatment of Epilepsy. Pp. xiii+
308. Macmillan. $4.00.

‘WiLLis, BaiLey. Living Africa.
trated. Whittlesey House, McGraw-Hill. $4.00.

WiLsoN, WaLLis D.- Culture and Progress. Pp. xii+
503. Whittlesey House, McGraw-Hill. $5.00.

Cambridge

Pp. xv+320. Illus-




