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Plate showing stages in the development of the convolutions in the brain of the

human embryo (after Professor D. J. Cunningham. )
1g. 1, nght side view, earlier part of the fifth month. Fig. 2, near the seventh

F |
month. Fig. 3, about the seventh month. Fig. 4, left side view between the eighth and
ninth month; earlier stages shown on page 7o
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PREFACE.

This brochure is addressed fo plysicians and laymen. Com-
paratively few plisicians and fewer laymen have a satisfactory
ew of he relationship of brain to mind, and thus a concise
treatise upon the subject containing sufficient relevant facts to
indicate the present status of our knowledge, must surely have
a right to live, especially in view of the recent revival of the
materialiscic doctrine of mind.

The plan of the work, in the main, has been to cite facts
rather than present argaments, and 1o establish these facts by
the best of references.  In the first chapter some general prin-
ciples are applicd to the claims of materialism, while the
second and third chapters present a general outline of the de-
velopment and functioning of the brain. Chapter IV presents
data having reference to the theory that some part of the brain
15 the seal .-:'f the mind or s most subserpient to thought activily.

Owing to the desirableness of brevily as an attractive fea-
ture to a large class of lay readers, some (nleresting deductions
hawve been omitted, especially in vegard fo the data in Chapters
Vand VI. These [ hope to point out in a psychological
treatise.

The numbers in the text point lo references given at the end

of the book, where a short glossary for lay readers will also

be found. J. SANDERSON CHRISTISON,
Chicago, July, 1890. - foo State St.
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CHAPTER I
GENERAL CONSIDERATION,

The three principal doctrines of brain in relation
to mind, are given by Dr. J. Hughlings Jackson
as follows:

First.  ‘“Thatactivities of the highest centers and
mental states are one and the same thing, or dif-
ferent sides of the same thing. This doctrine has
been destroyed.”

Second. “That mind acts through the nervous
system (thmugh the high{:ﬂt centers ﬁrst}; here an
immaterial agency is supposed to produce physical
effects.”

Third, ‘‘(a) States of consciousness (synony-
mously states of mind) are utterly different from
nervous states of the highest centers; (4) The two
things occur together, for every mental state there
being a correlative nervous state; (¢) Although the

two things occur in parallelism, there is no inter-

{7)



S RRAIN IN RELATION TO MIND,

ference the one with the other. Hence we do not
say that psychical states are functions of the brain,
but simply that they occur during the functioning
of the brain.”

Dr. Jackson holds the last theory, and observes
that an essentially similar theory was held by Mill,
Hamilton, Spencer, Clifford, Max Mueller, Huxley,
Bain, DuBois Raymond, Laycock, Tyndall, Her-
man, etc, (1).

Notwithstanding the correctness of Dr. Jackson's
statement that the materialistic doctrine of mind
has been destroyed, it seems to be reviving with
more assertiveness than ever, as the following
recent utterances go to show.

Says Clodd: ‘‘If mind is an entity independent
of brain, it would not only stand outside the ordi-
nary conditions of development, but it would also
maintain the equilibrium which a dose of narcotics
or of alcohol, or which starvation and gorging
alike rapidly upset” (2).

Dr. A. Morison in a lecture last year before the
Royal College of Physicians, Edinburg, describes
his view as follows: ¢The functions of the brain
are receptive, retentive or connective and execu-

tive. Just as the functions of the stomach are the
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reception, digestion and transmission of food, so
the higher brain receives and inwardly digests im-
pressions and transmutes them into action, volun-
tary, emotional, regulative and trophic” (3).

The Medical Record, New York, declares: ‘‘It
is beyond controversy that the basis of the phe-
nomenon which we call thought, depends upon the
activities of certain cells or groups of cells more
or less correlated.” ‘‘Physiologically we judge a
cell by what it does or by what it produces. For
example if we take a liver cell, we know that one
of its functions is to produce bile, and we know
that alterations in the quality or quantity of the
blood circulating in the liver cause changes in the
physiological activities of such a hepatic cell.
Thought is a manifestation of the combined and
coordinated action of certain groups of cortical
nerve cells, and the more complex the thought or
the more varied its manifestations, the greater will
be the number of cortical cells required for its
development” (4).

Luys accounts for memory as follows: ‘‘These
(the brain cells) are gifted with a sort of organic
phosphorescence and are capable of vibrating and

storing up external impressions.” “‘They act simul-
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taneously to produce the phenomena of memory,
and separately give off reminiscences as illuminated
bodies give off the luminous waves they have
stored up in their substance” (5).

[ propose to briefly discuss the subject under
the terms of memory and thought, using memory
in its ordinary sense.

It may be laid down as a general principle that
the essential qualities in a cause must also enter
into its results and exist in them in one way or
another, so that a product must in some way reveal
the nature of its origin by exhibiting something in
common with it. It therefore follows that, as
all matter is conditioned by time and space, it
is inconceivable that anything which is not condi-
tioned by these two universal essentials of matter
can in any way have been derived from matter.

Thus, if mind was a product of brain cells in
the same sense as bile is a product of liver cells,
we would expect to recognize a parallelism or an-
alogy either in the development of events or in the
conditions of results, otherwise there could be no
illustration, no analogy. But if we compare cell
products with mental factors, we see on the one

hand that all cell products are sooner or later dis-
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charged and destroyed, and add nothing to the
power of forming more, while on the other hand
we see that the contents of mind are permanent
acquisitions, everything being retained to add to
the power for acquiring more. We know that re-
mote and insignificant experiences may return to
consciousness after an interval during which the
brain may have changed matter many times, so
great is its blood supply and so active is its meta-
bolism.

[t 1s thus evident that the tests of time and space
(change and tangibility)—the two ever presentand
do not

essential conditions of matter and energy
apply to the contents of mind, for while in the one
case we have the transient and tangible, in the
other case we have the permanent but intangible.

Indeed, if mind was a mere cell product, such a
thing as memory could not exist, for every so-
called ‘‘phosphorescent,” deposit, *‘‘memory 1im-
age’ or sort of boxed impress would stand outside
the physical economy if it did not share in the dissi-
pation produced by the ceaseless chemic changes
required by the organic law of supply and de-
mand.

Again, to assume that reminiscences emanate
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from cells in wave-like radiations to a coordinating
point, would imply the existence of an elaborating
entity beyond the brain. The same is true in
supposing that sensory impressions upon the cells
remained like dents upon a phonographic cylinder,
creating the necessity for a special, controlling,
outside agency to make them respond to the exi-
gencies of life. Indeed, how could the brain,
being a double organ, produce a unit, as mind is,
by radiating subtle energies from its cell contents,
unless there existed a unifying entity—an elabor-
ating, concerting—and, by necessity, a metaphys-
ical power? In fact, if brain matter was the source
of the ideational process, or in any way the basis of
it the destruction of any portion would result in
some form of mental blank enduring forever,
for the coordinate cannot arise from the incoor-
dinate any more than the living from the dead, or
the existent from the non-existent.

While sensory impressions doubtless in some
way affect brain cells, z.e., create reactions, and
thus produce some kind of result or modified state
in the cells, we have no reason to assume that
the results are anything more than functional ex-

altations or depressions, for the brain can have a
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conditioning and sympathetic influence only as a
medium of action, sensory and motor.

The theory that complexity of thought requires
the activity of a corresponding number of brain
cells needs the support of facts, while so far as we
know (excepting microcephales) brain cells are
both structurally and numerically alike in high and -
lowly peoples—the savage and the sage—the kin-
dergarten and the senate. And how often do we
find great minds with small brains and common
minds with large brains? The fact of microcepha-
lic idiocy is not a pertinent illustration here, as
the mind in that state is congenitally fettered.
But complexity of thought is so evidently depend-
ent upon the nature, number and relating of ideas
dirvected to a purpose, that it is not certain that brain
cells enter into the problem at all, as chapter iv.
strongly suggests. For all we know, sleep may be our
time of greatest mental activity, as many difficult
problems are solved unconsciously, and multitudes
of daily cares are nightly adjusted.

Another obvious principle is overlooked by
materialists. It is a biologic axiom that function
precedes organization, for while we may also say

that necessity develops function in much the same
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sense, that we say it is the mother of invention, it
is evident that the use of means to a given end
implies the pre-existence of a speciﬁc potentiality,
having a plan in the abstract, for only the pre-
existing can be the cause of a necessity. Thus it
follows that something of a mind must exist before
a brain can be formed.

To a certain extent, mind and brain so evidently
develop along parallel lines, or rather by reacting
steps, that the state of the one conditions something
of the action of the other, as master and servant,

That some thinkers cannot conceive of mind ex-
isting apart from brain, is simply due to their habit
of thought, for it is nevertheless a fact that per-
sonalities stand apart from physical features and
that we know them best when somatic conditions
are associated the least. Do we not distinguish
between the lovable personality and the repulsive
form, while we find criminal characters with at-
tractive features? While the association of per-
sonality with brain or body i1s simply a habit, to
conceive of mind existing apart from a fitting en-
vironment 1s a very different thing.

The materialistic theory of mind is a natural

child of the current evolution idea, the greatest
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delusion of the 1g9th century. It is a product of
patch work and suggestion, and it not only creates
more mysteries than it can seem to solve, but it 1s
absolutely incompatible with law and order. We
observe that laws of nature are immutable, or else
chaos would result, and thus whatever is poten-
tial in plan must be specific in character, 7. e.,
unalterable in essential characteristics or affinity
qualities. All entities are therefore immutable as
laws, are not separable from them, but are identical
with their properties. Nor can they lose their in-
trinsic properties unless it is also a law that laws
are not necessarily immutable, which is a reductio
ad absurdum.

Thus development is the intrinsic law of life,
which with the extrinsic complement (environ-
ment) gives extension and expansion along lines
of affinity limited by the specific character of the
entity.

The theory twin to evolution is atavism, which
implies a reversion to an crganic state level with
a lower biologic type, and which the so-called
“stygmata of degeneracy” are regarded as signs
and symptoms, But such a view is contradicted

by facts far more fundamental in character. Vir-
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chow and others have shown that individuals with
ape-like brains are not only destitute of the mental
characteristics of the ape, but possess every char-
acteristic of the human mind (see page 84). And
when we find that individuals have filled the busi-
ness and social functions of life in the ordinary
way, who were either destitute of a corpus callosum
(see page 65) or had but little more than half a
brain (see page 62), it is evident that external
features are not necessarily of fundamental signifi-
cance.

While physical defects and deformities are mostly
found where we mostly find mental and moral ir-
regularities, it is not because the one group of facts
are expressive of the other, but simply because
psychic and somatic evils usually co-exist in pre-
natal environment, as they also do elsewhere. In
post-natal or extended environment, the psychic
evils may be either increased or reduced while the
physical forms remain. Thus it is that in every-
day life, mental and moral qualities are seen to
have no regular relationship to anatomical features.

It has been observed that among feeble-minded
children there are types which resemble foreign

races, as the Malay, Mongolian, Negro and North
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American Indian. But the same may be observed
among the ordinary population in London or New
York, or even in any large crowd. Indeed resem-
blances to such types are too frequently observ-
able among our best citizens to suggest atavism in
humbler people, even if we believed that races
inferior in civilization were also biologically lower,
which we know 1s not the case.

When we speak of disease as causing mental or
moral obliquity, we simply mean to imply that
without a morbid physiologic state the particular
thoughts or acts would not have arisen under the
given circumstances, while we recognize that every
form of delinquency is traceable to a moral cause
in its last analysis, either as an egotistic rebellion
to first principles or a traduction by personal in-
fluences, operating directly or indirectly.

The remarkable results in character change ob-
tained by home and foreign missions, present an
array of ‘“clinical " facts, so to speak, which dem-
onstrate the power of ideational substitution over
morbid habits and physiologic states, and also that
the term incurable relates to means and skill
rather than the nature of maladies.

One suggestion more. It is axiomatic that the
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origin, plan and purpose of anything cannot be
comprehended by an intelligence of a lower level
than the character of its cause. The lesser does
not comprehend the greater, nor is the co-ordinate
the co-equal. Yet men demand to know, and
some men even declare they do know, the origin
and plan of creation. Such egotism carries in its
presumptions the elements of its own destruction,
by turning hope into fatalism, misconduct into mis-
fortune, and the moral aspect of life into a stupid

delusion.



CHAPTER ST
BRAIN CELLS AND THEIR RELATIONS.

The nervous matter of the body is arranged in
ganglia (cell-groups) cords and plexuses (networks)
forming two systems, viz: the cerebro-spinal and
the sympathetic. The cerebro-spinal system has
to do with the receptive and expressive functions
of life — those most directly subservient to mind
requirements, viz: the sensory organs and voluntary
muscles, while the sympathetic system is in imme-
diate charge of the functions performed by the
organs of digestion, secretion, circulation, respira-
tion, elimination and reproduction. But some
nerves distributed to the organs connected with
the sympathetic system come directly from the
cerebro-spinal system; also the lungs, the heart
and the upper and lower parts of the alimentary
canal receive nerves directly from it, and those
organs which are not directly connected with the

(19)
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cerebro-spinal system receive fibers derived origin-
ally from it through their sympathetic plexuses.
On the other hand, some of the nerves arising from
the cerebro-spinal system within the brain, have a
close affinity with fibers from the sympathetic sys-
tem (Quain) and it seems impossible, even with the
aid of the microscope, to distinguish between the
sensory and the secretory-motor fibers within the
glandular organs (1); while, according to Foster, in
all organs in the normal state, except the skin and
nervous system, stimulation fails to affect conscious-
ness, but in an abnormal condition, consciousness
is affected by a sense of pain (2). Thus it is evi-
dent that the division of the two great systems of
nerves is not at all points distinct.

The brain not only comprises the central ganglia
of the cerebro-spinal system, but also a portion of
the sympathetic system, although most of the fibers
of the sympathetic system connect with the brain as
constituents of the roots of certain of the cerebro-
spinal nerves and thus they have only an indirect
connection with the brain. The cerebro-spinal sys-
tem of nerves comprises a series of symmetrical
pairs, twelve of which 1ssue from separate apertures

at the base of the skull and are known as cranial
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nerves. They have to do with the special senses
and the numerous muscles of the head, face, mouth,
throat, etc. The pair next below these make their
exit between the base of the skull and the atlas
bone, while the remaining thirty pairs of nerves
all issue below the successive segments of the
spinal column.

The part of the brain which has been most studied
is its gray-matter covering or cortex, which entirely
surrounds its hemispheres except at their points of
union. Owing to the peculiar formation of the
brain into convolutions or gyri, which form more
or less deep infolds or fissures, the deepest of which
serve to divide the brain into lobes, only about one-
third of the cortex appears externally. The thick-
ness of the cortex varies at different locations and
points, ranging from 1.5 to 4 mm. Toward the
front of the brain, and especially at the summit of
the pre-central convolution, in what is commonly
known as the sensory-motor area, the cortex is not
only the thickest, but its cells are the largest, while
in the visual areas at the back of the brain the cor-
tex is the thinnest it is also the densest (3).

While minute but very elastic blood-vessels and

lymphatic canals exist in great abundance within
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the cortex, its constituents of chief interest are the

cells of various forms which are stationed in a more
T P

M. Pl.

A. st

Subm. Pl.

Py.

Sub-py. Pl

Fic. 1. (From Andriezen) —Microscopic view of a vertical section
of the human cortex, showing the ambiguous and long pyramidal cells
and the nervo-protoplasmic plexuses belonging to them. ¢ 2z Clear
zone. M. £l Molecular nervo-protoplasmic plexus. 4. s¢»-. Stratum of
ambiguous cells (three are shown). Swbm. 7. Sub-molecular plexus.
Py. Deep stratum of long pyramidal cells (four are shown, and in the
deeper part two '‘short pyramidal cells" are also shown). Swud-pyv. Sub-
pyramidal plexus (of which the upper half is only shown).

or less orderly arrangement of layers, the number

of which is variously estimated at from three to
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eight, while five is the number usually imputed.
While Golgi, Cajal, Goltz, Von Koelliker and imost
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Fic. 2.—Showing the common forms of the cells in the cortex of the
human brain. 1. Tangenital nerve-fibers at the surface of the cortex.
2. Fusiform nerve-cell. 3 Nerve-fiber from white matter (supposed to
be sensory). 4. Pyramidal nerve-cells (motor). 5 Forms of motor
cells. 6. Protoplasmic neurogliar cell attached to an artery. 7. Glia
cell of first layer. 8. Spindie cell. 9. Polymorphic cell. 10. Granular
cells. 11. Small pyramidal cell. 1z. Spider cell. (After various
observers )

other investigators agree that parts of the cortex

having different functions show throughout essen-
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tially the same structure, Flechsig asserts he has
found a form of cell peculiar to one location, viz.,
the large spindle cell of Branca in the gyrus for-
nicatus.

A microscopic view of a cross-section of the cor-
tex reveals what much resembles a forest of up-
rooted shrubs in winter bud, and associated with
other forms of cells variously named, spindle, spider,
neurogliar, molecular and granular, according to
their forms. _

The shrub-like cell, which is usually the largest,
is called the pyramidal cell, owing to the commonest
form of its cell-body or bulb, which is said to be
sometimes visible to the naked eye (4). As many
as twenty processes or dendrons may grow from a
single cell-body, the chief one growing in the direc-
tion of the surface. Some of these dendrons have
many branches, which all grow at acute angles to
the main stem. The tiny bud-like processes upon
these tree-like branches are supposed to be the
points of contact and communication with other
cells, and to generate or receive energy or impulses
from surrounding matter.

From a point in the cell-body, usually opposite
the main dendron, there projects at least one pro-























































































































































































































































































































































































