284

NATURE

[AvuGusT 21, 1926

The International Geological Congress at Madrid.

’1‘HE fourteenth session of the International Geo-

logical Congress was held in Madrid towards
the end of May last. It was presided over by Sefior
D. César Rubio y Mufioz, under the honorary presi-
dency of His Majesty King Alfonso. Sefior Rubio
is the President of the Beard of Mines and was formerly
President of the Geological Institute, entrusted with
the preparation of the geological map of Spain. His
successor, Sefior D. Domingo de Orneta, who was to
have taken an active part in the meeting, died shortly
before it was held.

The Geological Congress is almost the sole survivor
of the scientific congresses which formerly played
such an important réle in international scientific
comity. It is still open to men of science of all
nations, a distinction to which the scientific unions
constituted under the International Research Council
can lay no claim.

After a preliminary meeting of the Government dele-
gates on the previous day, the congress was formally
inaugurated by the King on Monday, May 24. The
total number of members was more than a thousand.
Many of these had already taken part in excursions
to the Canary Islands and Morocco, or to Huelva,
famous for its cupriferous pyrites, or other places
of geological interest in the south of Spain. Toledo,
Aranjuez, Almaden with its mines of mercury, and
the Guadarrama mountains that separate Old from
New Castile were visited during the meeting, and
afterwards there were other excursions to the Balearic
Islands, the potash deposits in Catalonia, the Pyrenees,
the important coalfield of Asturias, and the iron ores
in the neighbourhood of Bilbao.

The Spanish Government and the municipalities
of Madrid and of the towns that were visited in
the excursions extended splendid hospitality to the
members of the Congress. There was a Royal recep-
tion at the Palace, a gala theatrical performance, a
municipal garden party, and a banquet at which
the speeches, twenty-seven in number, commenced
with the fish course. This was followed by a charming
exhibition of national costumes, dances, and singing,
in which the performers were all amateurs.

In spite of these attractions, time was found in
the different sections of the Congress for valuable
discussions on matters of current geological interest.

There were a number of contributions on recent
physical methods of studying the configuration and
economic possibilities of the rocks of particular areas
by electric, magnetic, and gravimetric methods, and
observation of the propagation in the earth’s crust of
artificially produced vibrations.

The pyritic deposits of the south of Spain, to which
reference has already been made, were the subject of
important papers, and the greater part of two days
was devoted to the discussion of the question as to
whether they were formed by replacement or owed
their origin to magmatic or pneumatolytic intrusion
or deposition. Considerable attention was also given
to the part played by Hercynian and Alpine move-
ments in mountain building, more especially in
Spain.

Perhaps, however, what was of the greatest interest
to the British representatives was the consideration
of questions of African geology in connexion with the
proposed international geological map of Africa on
a scale of one in five million, which was resolved on
at the previous Congress at Brussels in 1922, A
number of representatives of British African surveys
were present as well as those of France, Belgium,
Spain, Portugal, Ttaly, and Egypt. It was gratifying
to note the progress fhat has been made in the
interval, A geological map of the whole of South
Africa has been recently published on a scale of one in
one million, and one of Egypt on a scale of one in two
million, and of South-West Africa on the same scale.
Maps of the Anglo-Egyptian Sudan and Somaliland
on a scale of one in three million, of the Gold Coast
on one in one million five hundred thousand, and
Gambia on one in five hundred thousand, and of all
the remaining British African colonies or mandated
territories, Nigeria, Uganda, Kenya, Tanganyika,
Nyvasaland, British Bechuanaland, and Northern
Rhodesia, as well as of Southern Rhodesia, on a scale
of one in two million, have been prepared, and work
on other parts of Africa is well advanced. The map
of the whole of Africa on the scale of one in five
million will be prepared under the auspices of the
Belgian Government as soon as all the materials are
ready.

Of permanent value as a conspectus of the geology
of Spain are the excellent guides, some nineteen in
number, to the excursions. Many of them are pub-
lished not only in Spanish but also in French, English,
or German, or more than one of these languages.
At the same time the Municipality of Madrid pre-
sented the members of the Congress with a well-
illustrated volume on the Quaternary rocks of the
Manzanares Valley by José Péres de Barradas.

The greatest achievement of the Congress, however,
was the re-creation among geologists from all parts
of the world of the atmosphere of friendliness and
cordiality that prevailed in the days, which now seem
so remote, ‘ before the War.’

Cancer Causation: Importance of Cell Physiology.

IN an interesting paper read before the German
Chemical Society, at the meeting recently held
at Kiel, Dr. Otto Warburg said that the attempts
made artificially to produce carcinoma by tar-painting
or by X-ray radiation showed that the normal tissues
contain cells in which carcinoma may begin without
help from any outside cells or micro-organisms.
There is no cancer bacillus, just as there is no diabetes
or arteriosclerosis bacillus. The cancer problem is a
problem of cell physiology in the narrow sense, and
limited to the physiology of the body cells.

Since cancerous tissue grows differently from normal
tissue, that is to say, irregularly and to excess, it follows
that the metabolism ot the cancer cell differs from
that of the normal cell. Since, on the other hand,
the carcinoma cell as-an actual body cell originates
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from normal cells, it becomes necessary to correlate
carcinoma metabolism with normal metabolism. Like
normal organs, the tumour consumes oxygen and gives
off carbon dioxide ; the veins of the tumour contain
less oxygen and more carbon dioxide than the
arteries. Like normal organs the tumour requires
glucose, and its veins contain less glucose than the
arteries. But, unlike the normal organs, the tumour
produces lactic acid which is passed into the blood,
a portion of this acid being obtained from the blood
sugar, which the tumour to a certain extent oxidises
in the same way as normal organs, but for the most
part splits into lactic acid, Careful research has
shown that there is lactic fermentation of the glucose,
and in fact there are a large number of different kinds
of malignant tumeours, for example, transplanted rat
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carcinomata and sarcomata, the Peyton Rous chicken
sarcoma, tar carcinoma in rabbits, and all kiands of
human cancers, which qualitatively and almost quanti-
tatively show the sameresult. We have here, therefore,
a general characteristic of carcinoma and sarcoma celis
which is entirely independent of any particular kind
of irritation or of the nature of the normal tissue in
which the tumours originate.

If, now, it be asked in what manner tumour meta-
bolism arises out of normal cellular metabolism, it is
necessary to inquire first of all under what conditions
normal cells split glucose into lactic acid. Normal
body cells produce lactic acid when their respiration
is inhibited, either by cutting off the supply of oxygen
or by poisoning. The production of lactic acid from
glucose is, therefore, no peculiar property newly ac-
quired when tumours first form, but is a property
common to all body cells. But whilst in normal cells
lactic fermentation is conly set up by absence of
oxygen, tumour cells always produce lactic acid, even
when they are fully supplied with oxygen.

The results of these investigations may therefore be
summed up in the statement that the tumour, so far
as its metabolism is concerned, always behaves as a
normal growing cell in a state of asphyxia. If normal

growing cells be deprived of oxygen, then we have the
reaction of a carcinoma cell. Since by deprivation of
oxygen respiration is inhibited, fermentation cannot
be masked or prevented, and the asphyxiated cells
continue to produce lactic acid in excess, even when
the oxygen supply is restored. Most of the cells so
treated die because they are unable to live at the
expense of energy of fermentation. Only a small
number of them remain alive, and in their nature,
magnitude and action they are indistinguishable from
carcinoma cells.

Dr. Warburg then considered the question whether
the asphyxia of normal growing cells sufficed to bring
about the cancerous state, or whether other unknown
factors also played a part. Reference was made in
this cqnnexion to the recent experiments of Carrel,
Dresel and Wind, in which the attempt was made to
discover whether carcinoma cells can not only exist
without breathing, through energy of fermentation,
but can also grow. The general conclusion was that
tumour cells, like yeast, cannot live their full period
without oxygen, but that both kinds of cells are
able to grow for a time without oxygen, by the energy
of fermentation, and that the asphyxiation of normal
growingcells is sufficient to produce the cancerous state

Hamoglobin,

AMOGLOBIN, the oxygen-carrier in the blood

of vertebrates, upon which life depends, is

a substance of great interest and importance, the

investigation of which has received considerable atten-

tion from research workers. Prof. J. Barcroft, whose

lecture on hemoglobin, delivered before the Chemical

Society on February 11, 1926, has been published in

the Society’s journal for May 1926, gives an account
of recent investigations on the subject.

The old idea that hwemoglobin is a compound
of two bodies, called h@matin {(containing iron)
and a protein, globin, is not altogether untrue. The
well-defined crystalline substance hwemin is obtained
by the action of glacial acetic acid on dried blood.
When haemin is oxidised in the presence of alkali,
hematin is obtained. Alkaline reduction of hemin
yields kem, a substance having an ill-defined spectrum.
Nicotine, pyridine, globin, etc., when added to hzem,
produce a class of substances with well-defined and
similar spectra, called hemochromogens. Of these it
appears that the globin compound alone can form a
hemoglobin by regulation of the hydrogen-ion con-
centration. Cytochrome, another substance well
known to the biochemist, has been proved by examina-
tion of the absorption spectrum to consist of three
hemochromogens.

The determination of the equilibrium constant
K for heemoglobin and oxygen and for hamo-
globin and carbon monoxide by the ordinary methods
of gas analyses is exceedingly difficult on account

of the low pressures of the gases involved, and
methods have been worked out which involve spectro-
scopic measurements. The velocity constants, 2 and
k7, for these reactions have been obtained by an
ingenious form of apparatus which overcomes the
difficulties due to the high order of velocity by very
rapid mixing of the components. For the reaction
HbO,—>Hb + O,, #’ is relatively small, whereas the
constant for the formation of the oxide is very large
and is also comparatively independent of the tempera-
ture and hyvdrogen-ion concentration. It follows that
the equilibrium constant, X = k’/k, must be a measure
of the effect of the reduction phase. Parallel
observations with carbon monoxide show that the
slow-reduction phase in the case of oxygen is peculiar.

There is a shift towards the blue in the position of
the important «-band in the absorption spectrum
when the heemoglobin is treated with carbon monoxide.
This shift, measured in Angstrém units, is called the
‘span,’ and a nearly linear relation is obtained between
log K and thespan of hemoglobins from varioussources,
where A [HbO,] x [CO1=[HbCOO,]. Thisissupposed
to indicate that * there are a limited number of heemo-
globins, say two, which in different animals are mixed
together in different proportions.” The difficulties
encountered in the measurement of osmotic pressures
are also considered and in conclusion attempts are
made to reconcile the equation, Hb, + 40,=Hb,0s,
which these measurements indicate, with the shape of
the equilibrium curves previously obtained.

Contact Catalysis.?

THE Committee on Contact Catalysis under the

chairmanship of W..D. Bancroft has performed
an excellent piece of work in collecting together and
commenting upon the interesting peculiarities of
surfaces in affecting the rates of chemical change of
reactants at, or in close proximity to, those surfaces.
Whilst certain purists may object to the term ‘ con-
tact’ in connexion with reactions the velocities of
which are accelerated by the presence of substances
which, although taking part in the chemical change,

! Fourth Report of the Committee on Contact Catalysis, By Hugh 8.

Taylor. Jour. Phys. Chem., xxx, 145, 171, Feb. 1926.
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are not present either in the eactants or products
in stoichiometric quantities; vet the word possesses
advantages in differentiating homogeneous reactions
from reactions heterogeneously accelerated.

In the United States, Dr. H. S. Taylor himself has
been largely instrumental in stimulating interest in
problems in this field, which during the last decade
has ~attracted an increasing number of research
students in all countries, and from which a remarkable
crop of new technical industries, not without economic
value, has already been harvested.

In 1917 Langmuir showed that chemical reaction
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