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RECENT INVESTIGATIONS ON 
THE GROWTH OF BONE 

By PROF. P. LACROIX 
Institute of Anatomy, University of Louvain 

ANY condition in w. hich bone grows or disappears 
seems bound to involve some of the mechanisms 

of normal bone growth: Therefore it was felt that, in 
the long run, the best way to approach some of the 
problems of surgical bone pathology would be to deal 
first with normal development, and to submit the 
whole question to a new inquiry in the light of recent 
embryological advances. 

The first results of this study are now being 
published1 and will be briefly summarized here. 

(1) In rabbits, the distal growth cartilage of the 
radius and the growth cartilage of the rib were cut 
off by two transverse and parallel sections. Their 
peripheral region was then entirely taken away by 
four sections at right angles. The disk-shaped growth 
zone was thus reduced to a small cube consisting 
exclusively of cartilaginous tissue without any 
remnant of the ossification groove (Ranvier's "encoche 
d'ossification"). This piece was grafted into the 
brain or under the kidney capsule or into the 
medullary cavity of the tibia in other rabbits. When 
recovered, it was found to have produced a large 
quantity of endochondral trabeculal' which were 
being resorbed and replaced by hremopoietic marrow. 
All around the cartilage, cells which seemed to be 
ordinary fibroblasts had gathered. Some of these 
cells had taken part in the formation of a thin bony 
lamella surrounding and flanking the growing carti
lage. The formation of this bony ring is a typical 
example of an induction phenomenon. 

Now this observation led to the reconsideration of 
the structure of the growing long bones, and it was 
found-however surprising it may seem that such an 
obvious detail could have been overlooked thus far
that the ossification groove contains a perichondrial 
ring identical with that of the grafting experiments. 
The formation of this ring was traced back as follows : 
in its earliest stage the diaphysis is a continuous bony 
tube, but after a while its extremity is cut off from 
the rest of the bone by osteoclasts and becomes the 
perichondrial ring of the ossification groove ; this 
change of structure is brought about by the endo
chondrial tabecul::e beginning to take part in the 
constitution of the diaphyseal extremities. 

From these facts it was inferred that the formation 
of the normal perichondrial ring and of the earliest 
form of the diaphysis is the result of inductive 
activity depending directly or indirectly on the 
growing cartilage. 

(2) Yet another instance of an induction phenome
non in bone growth is provided by the following 
experiments. A rod of hyaline cartilage was taken 
from the rib of a rabbit and put into the upper 
extremity of the tibia of another young rabbit in 
such a manner that it pierced the centre of its 
proximal growth cartilage. The latter, in spite of its 
having been wounded, went on proliferating and a 
close contact was established between the grafted 
cartilage and the growth cartilage. After a few weeks 
the grafted cartilage was the seat of a typical endo
chondrial ossification. Since the serial sections proved 
that no cells of the host cartilage had invaded the 
graft, the phenomenon was to be considered as one 
of assimilatory induction. 

(3) The two previous groups of experiments are 
clear-cut evidence of the part played by induction 
at a much later stage than one would ever have 
thought. They point strongly toward the existence 
in the growing cartilage of an organizer. The question 
has been pushed another step forward by the follow
ing crucial experiments. 

An alcoholic extract has been prepared from the 
cartilaginous epiphyses of the long bones of newly 
born rabbits and injected into the thigh muscles of 
other rabbits. Forty-one days afterwards, a large 
osteoma was found in the thigh. Its histological 
examination revealed the presence of all the structures 
which may be analysed in a growing long bone : 
growth cartilage with its characteristic row arrange
ment and partially surrounded by a perichondrial 
ring of the ossification groove, circular or triangular 
diaphysis enveloped by a periosteum and containing 
a functional h::emopoietic marrow. 

Thus not only the endochondrial ossification but 
even the organization of the diaphysis seem to be 
under the influence of a substance or a group of 
substances which I suggest calling osteogenin. 

According to the view put forward at the beginning 
of this article, evidence should now be sought 
of the intervention of such a factor in various 
pathological and surgical conditions (periosteal and 
medullary osteogenesis, formation of a fracture callus, 
evolution of a bone graft, etc.). Further research will 
then have to show whether the possibility of promot
ing osteogenesis at will is really within easy reach. 
1 Mem. Acad. Roy. MM. Belg., 2, Fasc. 2 (1943). Acta bioi. belg., 3, 93 
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SCIENTIFIC AFFAIRS IN EUROPE 

FROM time to time news is being received of 
scientific men and institutions on the Continent 

of Europe, who have been cut off from Great Britain 
for some five years. A 11ote referring to some Belgian 
biologists and Belgian biological publications, based 
on material provided by Dr. Julian Huxley, appeared 
in Nature of August II, p. 166. Dr. John W. Wells 
contributed an article on French and German geo
graphical and geological institutes to Nature of 
August 25, p. 243. Dr. F. W. Sansome has referred 
to correspondence with some Danish men of science 
(Nature, September 1, p. 263). Now Dr. Huxley has 
put at our disposal two letters received by him from 
Dr. N. Tinbergen, of Leyden, and Dr. A. Buzzati
Traverso, ofVerbania, Pallanza, Italy, the substance 
of which is printed below. 

Throughout all these communications, the intense 
desire to re-open relations with scientific men in 
Great Britain is apparent, and it is to be hoped that 
British men of science will, as soon as conditions 
permit, get into touch with correspondents in the 
liberated countries and exchange reprints with them, 
in the interests of international relations. 

From Dr. Tinbergen : 
The situation in the Netherlands is still more or 

less chaotic. We have great admiration for the swift 
and efficient help by the 'food flying squads' that 
have brought immediate relief to our people at an 
instant when thousands were dying of starvation. 
We owe an enormous debt of gratitude to the insti
gators and organizers of that huge enterprise. Real 
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