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SOMI*I yoars agooan g resull of putting toge
ther v lurge pmunber of  meadis obtianed
Ly me through stimuliting beating hearts with
adrenaline T odiseovered o new iw of natueal
stimulation whiech reads as follows: “In liv-
ing structures therr nafural stunulation aecords
ing to s strepgth eonuses o corvesponding dev -
clopment  of  enerpgy whinehr fiest remiins in
being and  then dmsdpntes affer the stimulant
has  ceased  to oot But, alter  discovering
that law as the result of stimolating living
structures, T found that oy molor car and
bicvele obeyed #0080 do all other inanimate
structures whielh move on the fave of  this
corth as the result of mpressed foree, And
sinee  these  mannude objeots obey this low
bheeause  of  fretion, T odedueed thal living
structures obeyed B Ldeewise, That s o say,
the natural stimulation of hvingg ssues gives
rist to ineroased moveents of structures with
surfaeest

This Inw ecan e verithed  physiologically by
the non-physiclogist througlt bis vision,  Hoe
already  takes it for granted that the energy
developed within him s o sensation has some
accordance with the strempgth of the stimulant,
which s hght, He probably knows that the
cinema depends on the capacity of the sonsa-
tion-energy  developed thereby  first Lo remain
in being after the stimulunt has coased to ael.
Thereafter it dissipates,  To  verify the law
with a motor cor one simply puls the ‘phenos-
mend’  of moloring  into  the {terminology  of
physiology ™t

Now it ix typical of the renction of o living
tissue to stimulation that the energy  of  dis-
charge s out of all proportion to the energy
used in stimulation,  This ‘property’, it may be
observed, i possessed by motor cars wherein
the energy of stimulation, as pressure on the
accelerator pedal, s out of ull proportion to
the energy  disebarge of momentum  thereby
developrd by the car. Thoere iy, therefore, no
question  of  the stimulating agent  supplying
cnergy by its own oxidation, Morcaver, sodium
chloride ix o stimulating  agent,! and it s
certainly not combustible even by living  lis=
sues, I have copsequently to seck self-propel-
led bodles as  the units  which move  faster
when living tissues are stimulated 1o inercased
activity, or increased cupucity for funetion.
So far as the agency of propulsion is concern-
ed, T have gol down (o structures at the most
of the size of a colloida] purticle, and that rules
out all organised propulsive agents such as fla-~

gella, ete, I fact, one is only lefl with surface

tension, the probable source of movement of
the amoeba,  This is a perfectly feasible agent
of propulsion, and to utilise it we require units
which can oxidise foodstuffs, and in doing so,
give rise to metabolic products which can alter
surface tension. It is further {feasible that
Nature should have evolved a unit which pro-
duced two classes of metabolic products, The
one class shauld ocoze out over the unit’s front
half and lower surface tension, the other class
should ooze out over the posterior half and
raise it. )

When I first discovered that friction is con-

-y

cerned with natural stimulation then, in view
of the  overwhelming  ovidence  that  colloids
hiave determining roles in excitation proeesses,
Usought in the movement of colloidal particles,
l’)tit‘(l}!:'t' they have surfaces, the souree of that
friction*  Considering also that there is law
aud order inoa beating heart in that it regu-
l;u:l,v undergoes o eyele of  operations  com-
prised of - contraction,  relaxation, and  rest,
Dovisualised  something corresponding 1o this
m movements, 1, therefore, suggested  that
these colloids had regulated movements corres-
pording to these of o body of troops perform-
mg dmdloonoa barrack  square, as opposed to
the *Brownian' movements of a crowd disport-
ing itsell over the same areat

To regulate these movements, however, re-
gquires something of the nature of a command-
g foree lo enforee the regulating, One re-
quired also something corresponding to change
of direetion fo oxplain allernations  of  state
corresponding with alternation  of  contraction
and relaxation. Bul it was alse the case that
a  change  of  dircetion, provided movements
were in straight lines, rvequired  still another
foree 1o change the direction.  On the other
hand, if thore were not changes of  direction,
the selting up of a high state of functional
apacily, as such movemoents in one parl of a
nerve, say, should awtomadically be succeeded
by a loss of functional capacity in that part,
and sueh is definilely not the case. Moreover,
the restriction of travel of these moving ole-
ments cannot be broughl about by walled bhoun-
duries,  beeause g single  collision  betwoen
moving  particles  in such a conlined  spaee
would eventually confer on living matter the
propertics of o gas,  Molion in orbits, thus,
cmerges by exclusion as the nature of these
regulaied, resivicled movements.

Having  dedueced  that, one can straightway
consider whether the conelusion s probable,
and 1 consider thatl the answer Lo this iy yes,
Al any rate, i1 seems o me more likely 1hat
Nature has a fundamertal plan of construction
than  several,  Biologists, howover, have no
more suspected that living matter i build up
on the lines of the solar system any more than
physicists  and  chemists  originally  suspected
that the atom was.,  Yei, such a structure s
the only one thal can suaply an answoer to
that obedicnce of living lissues {0 Burridge's
Law, The protoplasmic atom is one where the
satellites move in a medium subjecting them
o fMriction, and Nature conferved what  we
term life on that system when the satollites
were made self-propelled.

We have next 1o observe that a self-propelled
ecireuwlar body subjected 1o friction will not
koep ils  orbil, beeause the ouler cdge will
move faster than the inner and the differences
of friction will provide a rotational force. In
turn, this will change the direction of propul-
sion, and so the satellite will move out of ils
orbit. The actual form of salellite thal would
tend to keep its orbit in a frictional medium,
I leave to the mathematicians to work out,
For the preseni it suffices to rule out circular
bodies because that rules out colloidal parti-
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cles as the satellites. But, as already men-
tioned, the evidence that colloids have deter-
mining roles. in excitation processes is over-
whelming. I, therefore, assign fo a charged
colloidal aggregate the functions of a nucleus.

A colloidal aggregate is capable of reacting
in two ways to what physiologists would term
a change of environment and what the physi-
cal chemist will term a change in the compo-
sition of the dispersing phase; it can react
cither through adsorption phenomena or

through changes of colloidal aggregation, or, -

and more probably, by kcth. In my book,
Excitability,? I have summed up an abundance
of evidence that living tissues do react to an
environmental change in such manners as had
the marks of an absorption resaction and a
change of aggregation, respectively. ™My find-
ings further indicated that changes of colloidal
aggregation and adsorption reactions were
the sources of energy for the excitation pro-
cesses of living structures. There was, how-
ever, a significant - difference following on
change of the composition of the dispersing
phase in vivo and a change in wvitro in that
with the former there were marked changes
in the energy manifestations of the system.
An orbital system explains those differences.
According to other work done by me, cal-
cium is the exciting agent of the cardiac excit-
ing - apparatus; also, when it does excite; it
exercises a coagulative change in the colloids
ccncerned in  excitation processes.! Earlier
work by Macdonald,” however, showed that
these colloids have abundance of potassium
salts adsorbed on them, and that the shedding
of these potassium salts into the dispersing
phase automatically causes re-dispersion of
the cclloidal aggregates. That is to say,
the nucleus of the living solar system is
capable of undergoing alternations of neutral~
isation and re-charging. At the same tfime it
should be cbserved that calcium does not ap-
pear to ke the neutralising agent in all excit-
able tissues. - Nicotine is the agent which
reveals where calcium acts as ths neutraliser,
and it provides the evidence that something
other than calcium neutralises in the nerve
trunk.! ; . ;
Neutralisation of the nucleus of this physio-
logical atom will be followed by disruption of
that particular atom, the satellites of which
will fly off in all directions, and, since they
hold charges opposite in sign to the nuclei,
_they can be expected to be drawn towards and
exert a neutralising action on neighbouring
nuclei. That is to say, all neighbouring sys-

tems should undergo neutralisation and dis--

ruption. This is another way of stating that
an excitation should be conveyed in all direc-
tions, and it is. We have to note, however,
that if the structural conformation of any
satellite helps it to keep to a particular orbit,
it will not travel in straight lines after
nuclear neutralisation, but some wider orbit
determined by its own proper configuration
and prepulsive force. .

From this point of view the propagation of
the necrve "impulse along a nerve is to be
visualised as a wave of advancing disruption
of physiological atoms followed by their resti-
tution in the rear. We may well indeed find
some day that the wider orbit made possible
to a satellite by a nuclear neutralisation does
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et extend beyond one or two atoms, and that
it may tend automatically to return to its old
orbit as the nucleus recovers its charge. In
any case, with all atoms being disrupted and
all being recenstituted, any atom should on an
average recover as much as it originally lost.

Another point to note about these systems
is that adsorption phenomena and aggregation
changes taking place at the nucleus are. both
cxpressed as changed motion or momentum of
the satellites. That is to say, we ought to be
able to obtain some evidence that both of these
changess ultimately appear .to be the same
thing. There is ‘evidence to that effect, but
before considering it the reader’s attention is
drawn -to certain- psychological aphorisms
given by me eclsewhere. Those aphorisms are:

(1) We do not know what things are, we
9111% know what we believe them
10 be. . :

(2) What we- believe a thing to be is deter-
mined for each of us by the nature of
the processes working in our organs of
mind and thereby mediating that
belief to us. oo

(3) We are born to believe in the existence
of external realities corresponding to
the processes at work in our organs of
mind, but things are not neces-
sarily so. .

Applying these aphorisms to the case of the
drunk man, we appreciate that he is drunk

ccause he must believe as faithfully in the
recults of the .altered working of his mental
machinery produced by a drug as he did in its
rormal workings when sober. Likewise, the
insane man is insane because he cannot help
believing in the truth of what abnormal work-
ing of his mental machinery appears to him
to reveal. :

It is not, however, the habit of men to
rcflzct on the fact that Nature has provided
them with a definite type of machinery where-
with to’ do their thinking, and that in conse-
quence the machinery must be a factor deter-
mining what is produced from the facts
which are put into it. So far as I can judge,
philosophers and mathematicians are the men
who have probed most" deeply into the work-
ings cf this mental machinery. The formier
have reached the conception that the great
realities of nature are time and space. In my
becok, A New Physiological Psychology,2 how-
ever, I have pointed out that our conteption
of time as a great reality is- based on adsorp-
tion reactions taking place in the nerve cells
of our brains, whereas the conception of space
is based on changes of colloidal aggregation
talring place in those same colloidal systems
wkich form the machinery for our thinking. I
have consequently pointed out that there may
be other great realities about which we can
gain no conception simply because we have
not got the thinking machinery which makes
this possible. We should, therefore, be 'pru-
dent in our negations. Even the importance
which scientists are wont to attach to compre-
hensive theories is an automatic consequence
of the mental machinery working as it does.2

According to these findings, then, the phil-
cscphers have looked outside themselves for
external realities corresponding to the capa-
cities of the nuclei of our physiological atoms.
The mathematicians have done the same with-~
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SYNTHESIS OF VITAMIN C FROM PECTIC SUBSTANCES

TZIE present  reqgquirement of  vitiemin O or
l-aseorbic aerd (V) b omet by solaling
the substinee from freabs frafts and vegetable
or  preparing 1t syvnthetieally  from sorbitol,
A new and n ocomparatively easier process fopr
the preparstion of vitiumin O from peetie sube
stanees Hie boeetepulp e recently?! been deve
eloped,  The  peetiv submtnnes i hydrolysed
with o commercinl pectinoase and the resulting
galacturomie ascid (1) in sepurated in the form
of o dificultly soluble caletum o strontiom
saft (16=20 per cent. eleddy, Thin salt Is uls
most quantitatively reduced with Raney nickel
and hydrogen sinder pressure and the pesult
ing sult of Legolactonic acld (1) ix converted
by subseguent treatment with oxalie acid 1o
tiwmmrrwpumﬂng a=Juctone (1) (mup. 1340,
lal,,  T8") In aver 80 per cent, yield, The
above luctone s then oxidised in presence of
uxiivm  chiorate and  vancdium  pentoxide to
2-keto=Legnlactonic acld (IV)  (mup. 170 [a],,
2% 28-30 per cent. yield)y, which hy
usual treatment with anhydrous methyl aleos
hol and hydrogen chloride Ju-nducm the methyl
ester  (m.p. 145-180", {a},, = 47", over 90
per cent. yield); when the Iatter substance is
treated with aleoholic sodium methylate and
subsequently ecidified with Nesulphurie acid,
it is lactonised nnd enolised to L-ascorbic acld
(vitamin ) (V}), identicul with the npatural

product, .
The preparations of 2-keto-D-galactonie aeid
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(m.p. 145-150", |alys zz -~ 4-6° and D-ascorbic -
acld  (mup. 191, [a|} == — 23-8) have also
Feen deseribed in this paper.

[t Is very interesiing to note that 2-keto-
Legtnlactonie acid (IV) and its methyl ester on
lactonisation and  cenolisation yield natural
ascorbic aeld rather than an isomer thereof.

Many of the reaclions of ihis paper and also
the formaticn of furfural and reductic acid
from pentoses and heuronie acids have been
interprated  in terms  of  clectronic  displace-
ment. :

The main importance of the paper lies in
the fact that it opens a vast possibility for the
utilisation of beet-pulp, obtained from sugar
industry, as an casily available raw material
for the manufacture of vilamin C. If the yield
in the oxidation of L-galactono-Y-lactone
(III) to 2-keto-L-galactonic acid (IV) is im-
proved, the process will compare favourably
with the sorbose process, now utilised for the
synthetic production of this important com-
pound, S. C. B




