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The concept of “Centres of Nutrition” as introduced by John Goodsir delves into the
microscopic cellular components crucial for the nutrition and development of tissues and
organs. Goodsir posits that these centres, often regarded as embryonic structures by
traditional anatomists, play a vital role in drawing nutritional materials from capillaries and
distributing them throughout the organism. This compilation aims to explore Goodsir’s
theory on centres of nutrition, their structural and functional significance, and their impact on

understanding cellular and tissue development.

The Concept of Nutritional Centres

Goodsir’s centres of nutrition are essentially cellular structures, termed “germinal spots,” that
function as focal points for the nourishment and development of tissues and organs. These
centres are believed to originate from the germinal spot of the ovum, the primary source of all
subsequent nutritional centres in an organism. Goodsir’s hypothesis suggests that each part
of an organism develops from its own centre of nutrition, leading to a hierarchical

organisation where cells within a specific region derive from a central cell.

Structure and Function of Nutritional Centres

Goodsir distinguishes between two types of nutritional centres: those specific to tissues and
those associated with organs. Tissue-specific centres are generally permanent, continuously
generating new cells to maintain and repair the tissue. In contrast, organ-specific centres
often exist only during the embryonic stage, later disintegrating or transforming into multiple

tissue-specific centres as the organ matures.

Anatomically, a nutritional centre is a cell with a nucleus that perpetually produces new cells.
These new cells develop within the parent cell, eventually filling its cavity and moving
outward, contributing to the growth and maintenance of the tissue or organ. This process
highlights the dynamic nature of cellular development and the continuous cycle of cell birth

and maturation governed by these central cells.



Germinal Membranes

A notable structural arrangement of nutritional centres is the germinal membrane, a fine,
transparent layer where germinal spots are evenly distributed. These membranes are typically
found on the free surfaces of organs or tissues, with one surface attached to a layer of areolar
tissue rich in capillary networks. The free surface is where secondary cells, generated by the

germinal spots, develop and mature.

Goodsir’s observations indicate that germinal membranes play a crucial role in both healthy
and pathological conditions. In healthy tissues, they facilitate regular cell turnover and

growth, while in diseased states, they may contribute to abnormal cellular proliferation.

Forces and Mechanisms of Nutritional Centres

While Goodsir acknowledges the limited understanding of the forces driving the activities of
nutritional centres, he emphasises the potential for developing a science of organic forces.
Such a discipline would elucidate the mechanisms behind cellular absorption, growth, and

development, bridging the gap between anatomical structures and physiological functions.

Goodsir’s work suggests that the forces at play in nutritional centres involve a complex
interplay of biochemical signals and physical interactions, guiding the selective absorption of
nutrients and the orderly development of cells. Further research into these forces could

revolutionize our comprehension of cellular biology and tissue engineering.
The following is Goodsir’s work viz.
“Centres Of Nutrition

By centres of nutrition, I understand certain minute cellular parts existing in the textures and
organs. With many of these centres anatomists have been for some time familiar,! but with a
few exceptions have looked upon them as embryonic structures.? I am inclined to believe in
the general existence of such centres, for a certain period at least, in all textures and organs,

and to this I wish to direct attention at present.

The phenomena presented by these centres incline me to regard them as destined to draw
from the capillary vessels, or from other sources, the materials of nutrition, and to distribute

them by development to each organ or texture after its kind. In this way they are to be



considered centres of germination; and I have elsewhere named them germinal spots adopting

the latter term from the Embryologists.

The centre of nutrition with which we are most familiar, is that from which the whole
organism derives its origin the germinal spot of the ovum. From this all the other centres are
derived, either mediately or immediately; and in directions, numbers, and arrangements,
which induce the configuration and structure of the being. As the entire organism is formed
at first, not by simultaneous formation of its parts, but by the successive development of these
from one centre, so the various parts arise each from its own centre, this being the original

source of all the centres with which the part is ultimately supplied.

From this it follows, not only that the entire organism, as has been stated by the authors of the
cellular theory, consists of simple or developed cells, each having a peculiar independent
vitality, but that there is, in addition, a division of the whole into departments, each
containing a certain number of simple or developed cells, all of which hold certain relations
to one central or capital cell, around which they are grouped. It would appear that from this
central cell all the other cells of its department derive their origin. It is the mother of all those
within its own territory. It has absorbed materials of nourishment for them while in a state of
development, and has either passed them off after they have been fully formed, or have

arrived at a stage of growth when they can be developed by their own powers.

Centres of nutrition are of two kinds those which are peculiar to the textures, and those which
belong to the organs. The nutritive centres of the textures are in general permanent. Those of
the organs are in most instances peculiar to their embryonic stage, and either disappear
ultimately or break up into the various centres of the textures of which the organs are

composed.

A nutritive centre, anatomically considered, is merely a cell, the nucleus of which is the
permanent source of successive broods of young cells, which from time to time fill the cavity
of their parent, and carrying with them the cell-wall of the parent, pass off in certain
directions, and under various forms, according to the texture or organ of which their parent

forms a part.*

There is one form in which nutritive centres are arranged, both in healthy and morbid parts,
which is frequently alluded to in the following chapters, and which may be named a germinal

membrane.® In a germinal membrane, the nutritive or germinal centres are arranged at equal



or variable distances, and in certain directions, in the substance of a fine transparent
membrane. A germinal membrane is occasionally found to break up into portions of equal
size, each of which contains one of the germinal centres. From this it is perceived that a
germinal membrane consists of cells, with their cavities flattened, so that their walls form the
membrane by cohering at their edges, and their nuclei remain in its substance as the germinal

centres.

Germinal membranes are only met with on the free surfaces of parts or organs. One surface of
the membrane is therefore attached, and is applied upon a layer of areolar texture, intermixed
with a more or less rich network of capillary vessels. The other surface is free, and it is on it
only that the developed or secondary cells of its germinal spots are attached. These

secondary cells are at first contained between the two layers of the membrane, these layers
being the opposite walls of each of its component cells. When fully developed, the secondary
cells carry forward the anterior layer, which is always the thinnest, leaving the nuclei or
germinal centres in the substance of the posterior layer in close contact with the blood-

vessels.

Of the forces which exist in connection with centres of nutrition, nothing very definite can yet
be stated. When this branch of inquiry shall have been opened up, we shall expect to have a

science of organic forces, bearing direct relations to anatomy, the science of organic forms.”®

Conclusion

John Goodsir’s theory on centres of nutrition provides a foundational framework for
understanding the cellular mechanisms underlying tissue and organ development. By
recognising the role of germinal spots and germinal membranes, Goodsir highlights the
intricate cellular processes that sustain and regenerate biological structures. Although the
precise forces governing these processes remain largely unexplored, Goodsir’s insights pave
the way for future scientific advancements in cellular biology and regenerative medicine. His
work underscores the importance of cellular organisation and nutrient distribution in

maintaining the vitality and functionality of living organisms.



! The nuclei of the textures.

2 Mr. Bowman, in his Paper on Muscle, Philosophical Transactions, 1840, Part I. page 485.
Cyclopaedia of Anatomy and Physiology, art. “Muscle.” Dr. Martin Barry, in the
Philosophical Transactions, and most explicitly in his Paper “On the Corpuscles of the
Blood,” 1841, Part I. page 269, paragraph 83.

3 Trans. Roy. Soc. Ed. 1842. “On the Secreting Structure, and the Laws of its Functions.”

% For the first consistent account of the development of cells from a parent centre, and more
especially of the appearance of new centres within the original sphere, we are indebted to the
researches of Dr. Martin Barry. “Whatever may be said in opposition to Dr. Barry’s views
regarding the functions of the blood-globules, and the structure of muscular fibre, he is yet
entitled, above all physiologists of the present day, to the merit of having kept steadily before
him in his researches the principle of the central origin of all organic form.

® The membranous tubes of glands on which the epithelium is situated

were described by Henle, Muller’s Archiv, 1839. Mr. Bowman (Phil. Trans. 1842)

“On the Structure and Use of the Malpighian Bodies of the Kidney,” etc., has applied to the
membrane of these tubes the very appropriate name of Basement Membrane. This membrane
I consider to be a primary or germinal membrane. The term, basement membrane, is good as
involving no hypothesis; it is therefore a most appropriate descriptive term. I have always
considered the basement membrane, or elementary membrane of glands, as a form of the
primary cells of glands, and the source of the secondary or secreting cells, and have therefore
been in the habit of naming it primary, or germinal membrane. Mr. Bowman considers it to
be simple, or homogeneous. This is true as far as it contains no blood-vessels, and as regards
its external or attached layer; but as in its original condition it consists of cells, and when
perfect contains nuclei at equal or variable distances, I do not consider it as simply molecular.
These nuclei, or germinal spots, may be certain of the epithelial cells, which become mother
cells, between the two layers of the membrane; or cells belonging to the order of the nuclear
fibres of Valentin and Henle.

® Turner, William (ed.) and Lonsdale, Henry (contrib.). The Anatomical Memoirs Of John
Goodsir FR.S. Late Professor Of Anatomy In The University Of Edinburgh, Volume I1
(Edinburgh: Adam and Charles Black, 1868): 389-392.



