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to one another is examined in the different regions of the body.
Thus, in the topographical anatomy of the neck;, of the axilla, or
of the groin, all the parts in these regions are described in their
relation of position with one another. It is also called Regional
Anatomy; and on account of its intimate connection with surgery,
is likewise named Surgical Anatomy, the regions often being indi-
cated by the affections to which they are liable. Thus you hear
of the anatomy of hernia, or of popliteal anearism, by which is
meant the anatomy of the parts concerned.

With the development of the departments whose characters
have just been briefly stated, the science of anatomy had its origin,
and until a comparatively recent period was almost exclusively
confined to them. Their importance to physiology, the practice
of medicine, and surgery, has always been conceded, though it
is a remarkable fact, that the difficulties attending their cultiva-
tion have corresponded in degree with the readiness of concession
by mankind of the utility of anatomy to the physician.

Dissection of the dead human body, altogether repulsive to
those who have not actually aceustomed themselves to it by prac-
tice, has always produced an impression of horror and disgust in
the mass of mankind; and it is only after a struggle of centuries
that we have been enabled to acquire our actual knowledge of
anatomy. Partly accomplished by allaying the fears, prejudices,
and superstitions of men; partly by appealing to the necessities
of the case,—anatomical information has been mainly obtained in
secrecy by the curious or benevolent physician, sometimes with
the aid of an enlightened government, but more frequently in
opposition to a watchful and equally impolitic legislation,

To surgery, anatomical knowledge is so essential that its im-
portance is continually felt; and improvements ©f the former,
constantly attend the advancement of the latter.

To ascertain the nature of fractures, and dislocations, with the
displacement of bones and the rupture of the contiguous soft
parts, and to determine the method of reduction, and the means
for maintaining the bones in their natural position, require a
knowledge of the skeleton, the ligaments, and the muscles, The
removal of tumors, often involving important bloodvessels, nerves,
or other organs; or the removal of urinary caleuli, of necrosed
bones, and of foreign bodies, demand a knowledge of anatomy of
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from that of fishes. More or less of this vagueness of knowledge,
indeed, existed until within a comparatively very brief period.

As an important branch or department of anatomical science,
general anatomy must be considered as belonging to our own
day, and the first systematic work on the subject, appeared at the
commencement of the present century, through the philosophic
French anatomist, M. F. Xavier Bichat, who is viewed as the
creator of the department. It may be said that some steps had
been taken in advance of its establishment, but this is true of all
important discoveries and improvements; which are invariably
brought about by a succession of developments through long
periods of time.

According to Bichat, animals are composed of an assemblage
of organs, each with its own particular function, but all concur-
ring to the preservation of the whole. The organs are so many
particular machines belonging to a general machine which con-
stitutes the individual. These particular machines are themselves
composed of several tissues of different nature, forming the true
elements of the organs. The same kind of tissue may exist in a
variety of organs, but wherever met with, it has the same com-
position, the same vital and physical peculiarities, and the same
sympathies. Chemistry, continues Bichat, has its simple bodies,
producing by the varied combination of which they are suscepti-
ble, the compound bodies: such are caloric, light, hydrogen, oxy-
gen, carbon, nitrogen, phosphorus, &e. In like manner anatomy
has its simple tissues, which by their combination form the
organs. These tissuesare: 1, eellular; 2, nervous tissue of animal
life; 3, nervous tissue of organic life; 4, arterial; 5, venous; 6,
exhalant; 7, absorbent tissue and its glands; 8, osseous; 9, adipose;
10, cartilaginous; 11, fibrous; 12, fibro-cartilaginous; 13, mus-
cular tissue of animal life; 14, muscular tissue of organic life;
15, mucous; 16, serous; 17, synovial; 18, glandular; 19, dermoid;
20, epidermoid ; 21, pilous.

The determination and characters of these tissues, Bichat in-
forms us, are the results of his own labors, through experiments
on living animals, through the reaction of chemieal agents on the
various organs, by dissections, macerations, and post-mortem
examinations, and by observations on man in health and disease.

Among the tissues mentioned in the classification of Bichat,
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was known long previously, it was rather employed as an instru-
ment of curiosity or toy, than of scientific research; and it is
only within our own generation that it has come to be regarded
as a necessary companion of every investigating anatomist, phy-
siologist, and pathologist.

The magnifying power of transparent globular or lenticular
bodies was not unknown to the ancients, though we have no evi-
dence of their having employed it for any useful purpose. Such
a body, usually formed of glass, constitutes a simple microscope,
and is now employed when comparatively low magnifying power
is required,

The compound microscope, in which the magnified image from
a lens or series of lenses is further amplified, was invented about
250 years ago, in Holland, by Zacharias Jansen. In the original
instrument, it is said, the lenses were mounted in a tube of copper,
six feet in length and an inch in diameter. Jansen presented one
of his microscopes to the archduke, Charles Albert of Austria.
This prince gave it to Cornelius Drebbel, a Dutch alchemist and
astronomer, at the court of *King James the First, of England.
Drebbel exhibited the instrument to several of his friends and
acquaintances, interested in scientific matters, through whom it
soon became generally known; and with sundry modifications it
proved to be a source of amusement for persons of leisure. As
a 'means of investigation into the structure of plants and animals,
it also attracted some attention, but it appears to have disap-
pointed the expectations of those who used it, partly from the
many imperfections in its construction, but mainly from a want
of education or of judgment in its employment.

The first person who made use of the instrument with any ad-
vantage to science was Anthony Leuwenhoel, of Iolland, about
the year 1760. Though he followed no particular train or system
of investigation, as he indicates, when he informs us, that one
day he examined the tartar of his teeth, the next, the deposit
of his wineglass, yet he was led to make many observations of
importance in anatomy. He discovered the corpuscles of the
blood and chyle, and the spermatozoids of the seminal liquid; he
detected the structure of the muscular fibres, and the nerves, and
determined very well the constitution of dentine or the ivory
portion of the teeth, and the epidermis. The latter structure, he
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composing the dura mater of the brain, or the sclerotic coat of
the eye, or whether it forms the outer tunic of a bloodvessel, or
the conneective substance of organs, simply answers the mechani-
cal purpose of protecting, strengthening, or conjoining parts.

Microscopic research has however led to other results. In all
ages the human mind has exhibited a tendeney to reduce the con-
stitution of the universe to a few simple elements, and its pheno-
mena to the regulation of a few simple laws. The ancient
philosophers supposed they had found an explanation of the
composition of all bodies: in four elements: air, water, fire, and
earth. Aristotle says these simple elements have simple motions,
and thus fire and air have their natural motions upward, and water
and earth have their natural motions downward ; but besides these
motions, there is motion in a circle, which is unnatural to these
elements, but which is a more perfect motion than the other, be-
cause a circle is a perfect line, and a straight line is not; and
there must be something to which this motion is nataral. From
this it is evident, says Aristotle, that there is some essence of
bodies, different from those of the four elements, more divine and
superior to them.

Leucippus and Demoeritus taught that the world consisted of a
collection of simple particles or atoms of one kind of matter,
which, by their varied configuration and motions, produced all
the forms and phenomena of bodies. In modern times the che-
mist has determined that our earth is ecomposed of about sixty
ultimate elementary kinds of matter.

Oken, a Swiss naturalist and philosopher, who died a few years
ago, supposed that the higher forms of vegetable and animal
beings were composed of exceedingly minute animated creatures,
or monads, which for a certain length of time had renounced their
independence ; and he regarded the spermatozoids of the seminal
liquid, and the animalcules of stagnant waters, as true independent
monads. ;

Doellinger, Professor of Anatomy in the University of Munich,
considered the solid parts of the animal body to be made up of
associated blood-corpuscles, with interstices through which the
liquid blood circulated. Ruysch, a Dutch anatomist, at an earlier
period, inferred, from the minuteness of his injected preparations,
that the body was entirely composed of bloodvessels, and all the
liquids of the body were contained therein.
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Heusinger, a German anatomist, supposed that all living hnd_ies
were originally composed of elementary spherical particles, which
formed vesicles by expansion, or fibres when they became attached
together in rows. If the vesicles produced by the expansion of
particles arranged themselves into rows, and establiched an inter-
communication, eanals or vessels were developed. This theory,
though singularly approximating the truth, was not established
by the author's investigations, and it was supported by badly
explained facts. Thus, Heusinger says, the lymphatic vessels are
formed through the association and intercommunication of vesi-
cles, and their valves are traces of the original separations of the
latter.

Robert Hooke, an Englishman, as early as 1667 discovered the
vesicular or cellular structure of plants. In his researches he
employed the microscope taken to England, by Drebbel, in 1619.
A more accurate account of the cellular constitution of plants,
was given, about a dozen years later, by Malpighi, Professor of
Anatomy in the University of Bologna, Italy.

Raspail, a chemist and physiologist of France, in 1827, after
announcing that he had observed the vesicular development of
the human embryo, and of the root, stem, and leaf of plants,
adds that, the vesicular theory of development is applicable to
all organized beings; and he exclaims:—

“Donnez mol une vesicule dans le sein de laquelle puissent
s'elaborer et ginfiltrer & mon gré d’autres vesicules et je vous
rendrai le monde organizé” (Give to me a vesicle which shall
possess the power of elaborating other vesicles, and I will present
to you the organized world.)

Raspail compared organic vesicles to erystals; and he defined
organization to be vesicular erystallization,

Dutrochet, a contemporary of Raspail, arrived at the same
results as the latter, through a comparison of the structure of
animal and vegetable tissues. In his investigations be recognized
the vesicular or cellular constitution of the salivary glands, and
of the gray matter of the brain. e regarded living beings as
made up of elementary utricles, as he names them, filled with
liquid; the only solids being the walls of the utricles. The blood
he viewed as being composed of disassociated utricles; and he
observes that in certain parts of animals, utricles are so feebly
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associated that it is diffienlt to know whether they should be con-
sidered as liquids or solids. Muscular and other animal fibres
he considers to be elongated utricles, such as are found to compose
the structure of wood.

Notwithstanding the theories of Raspail and Dutrochet, neither
attempted to establish the mode of organic development, and as
their observations had been insufficient for the purpose, their
peculiar views passed with little notice from others,

In 1831 Robert Brown, a distinguished English botanist, who
died only a few months since, discovered in vegetable cells a body
to which he gave the name of “the nuclens.”

In 1838, Schleiden, Professor of Botany in the University of
Jena, demonstrated the fact that all parts of plants were developed
from a formless nutritive liquid. In this liquid solid granules
first appear, and an association of such granules forms a nueleolus,
which by further development becomes inclosed in a vesicle, thus
constituting the nueleus, of Robert Brown. From the nucleus, a
vesicular membrane is gradually developed, inclosing the former,
and in this manner the vegetable organic cell is produced, through
whose transformations all the tissues of plants are constructed.

The existence of a spot or nucleus, in the centre of certain
vesicular or cellular structures, did not pass unnoticed by some
of the older microscopic observers, but its importanee was not
understood, and it was viewed simply as a peculiar mark of the
particular structure examined. Kven the pre-existence of-a nu-
cleus, and the gradual development from it of the organie cell,
had been demonstrated before the appearance of Schleiden’s work,
by Valentin in the formation of pigment cells, by Wagner in the
ovum, and by Ilenle in the production of epidermis cells; but
upon these observations the authors founded no general principle
of development.

Schleiden imparted his discovery to Theodore Schwann, of
Berlin, who, in 1839, announced to the world the broader principle,
that all vegetable and animal bodies are developed from nucleated
organic cells, having the same mode of origin, in a homogeneous,
organizable, nutritive liguid.

This principle, supported by many previous observations, and
confirmed by the personal researches of Schwann, on the develop-
ment of the different animal tissues, commanded the ready assent
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Thus it will have been perceived that errors of judgment, and a
false interpretation of things well exhibited, are misconstrued into
“constant deceptions of the microseope.”

As well might one denounce the barometer as useless, because in
the usual form of the instrumens 1t is made to indicate conditions
of the weather which frequently do not follow. As well might one
argue against the utility of the sgalpel in the study of special
anatomy, because for many centuries it led to so little true know-
ledge of the structure of the body. With all their dissection of
animals, the ancients supposed that the arteries conveyed air or
vital spirits throughout the body, and that the blood passed to
and fro, in a wavelike manner, in the veins. Aristotle states
that the trachea conveys air to the heart; and Galen held that the
liver was the origin of the veins, and therefore the centre of the
movement of the blood. Even after Fabricius discovered valves
in the veins, which would permit the blood to flow only in one
direction, it did not cecur to him that it might pass in the other
direction in the arteries. It was left to his pupil, Harvey, to
determine the course of the circulation of the blood. But even
“when Harvey promulgated this doctrine, in his lectures, in Lon-
don, only 250 years ago, it was laughed at as an absurd and wild
theory; and all the philosophical reasoning of its discoverer failed
to convince the world of its truth, until it was actually demon-
strated by the microscope in the web of a frog’s foot.

When you eompare the extent and exactness of our present
knowledge of physiological anatomy, another name which has
been applied to general or microscopic anatomy, with its condition
at the commencement of this century, or in the time of Bichat,
I think you cannot fail to see and appreciate the great value of
the microscope as a means of investigation. Through its aid we
have accurately distinguished the differences of organic and inor-
ganic structures, and it has enabled us distinctly to define them.
Together with chemical and other experiments, it has led us to
determine the characteristic phenomena of life, and it has proved
useful in the explanation of many special phenomena observed
in living beings. Through its means we have traced the develop-
ment of plants and animals, of their organs, and of the structure
of these from the first moment of their starting into existence.
It has contributed to overthrow the doctrine of spontaneous gene-
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