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THE STRUCTURE, COMPOSITION AND GROWTH OF BONE

INTRODUCTION

We have attempted to present here a fairly comprehensive
listing of the literature on bone, selected from the sources ap-
pended, and covering the period 1930 through 1953 with scattered
references to the material of 1954. The exhaustive coverage of
the 1literature to be found in W. von M8llendorff's Handbuch der
mikroskopischen Anatomie des Menschen, [Berlin, Julius Springer,
1930, Band 2, Teil 2,| Die Gewebe; Stiitzgewebe, Knochengewebe,
Skeletsystem, together with the listings on bone in the various
series of the Index-Catalogue of the Library of The Surgeon Gene-
ral's Office, it was felt, made the year 1930 an appropriate
starting point.

A full definition of the scope may be found in Dr. Johnson's
preface immediately following this. A few of the bibliography's
limitations should be mentioned: (1) It is concerned primarily
with the physiology of normal bone, consequently studies on car-
tilage, marrow, the various pathological states of bone, and its
regeneration and repair have been introduced only when they pro-
vide 1insight into the dynamics of bone. (2) Tissue culture
studies are limited chiefly to in vivo studies. It was thought
the existence of the comprehensive work, A Bibliography of the
Research in Tissue Culture, 1884 to 1950, [M. R. Murray and G.
Kopeck. New York, Academic Press, 1953. 2v.] made unnecessary
the offering of any other than the most basic of in vitro studies.
(3) As background material a few references, partly to bibliog-
raphies, are included on the closely related subject of teeth, as
well as brief lists on the bridging subjects of glycoproteins,
crystallography, and collagen, merely to round out the presenta-
tion

The original plan to annotate all the articles listed had to
be abandoned. Articles with titles which are incomplete or
equivocal are,\ however, placed under subject headings which ex-
pose their true subject content. In addition, references are
given to printed abstracts, whenever these have been found in the
course of search; to conserve space usually not more than two
have been cited for any one entry. In order to bring this bib-
liography to its users more promptly, not all of the bibliograph-
ic lists and citations appearing in the articles examined were
pursued.

The arrangement of the listings is by subject. Since the
greater part of the bibliography is concerned with calcification,
growth and development, osteogenesis, and reconstruction and re-
sorption, references to specific studies on these processes have
been placed under the method used in the study, when a particular
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one was employed, to avoid massing the citations under a few ng-
ject headings, thus leaving the broader terms for general stu :ﬁ
on the subjects. An investigation on the effect of the grow
hormone on endochondral ossification would appear.under the.head—
ing "Hormonal influence", for example, while a critical review on
ossification or a study involving many methods of study would be
placed under '"Osteogenesis."

Abbreviations for journal titles are those adopted py the
Index-Catalogue of the Library of The Surgeon General's Office.

The Armed Forces Medical Library was fortunate in having as
consultants Dr. Lent C. Johnson of the Armed Forces Inst@tute of
Pathology, Dr. William B. Savchuck of the National Instltuye of
Dental Research and Captain C. R. Carr formerly of the Nat1opa1
Naval Medical Center, and now at the Miller Orthopaedic Clinic,
Charlotte, N. C., who developed the scope and gave freely of
their time, knowledge, and energy in an effort to make the bib-
liography as useful as possible. During the early planning of
the project, Dr. Franklin C. McLean of the Department of Physi-
ology of the University of Chicago, Dr. Albert E. Sobel, Head of
the Department of Biochemistry of the Jewish Hospital of Brooklyn
and Dr. Edward C. Reifenstein, Jr., Director of Biological and
Therapeutic Research of the Schering Corporation, Bloomfield, New
Jersey, very kindly responded to our requests for suggestions on
coverage with outlines of their concepts of the most pertinent
aspects of the subject. Dr. McLean further cooperated by gener-
ously placing at our disposal his extensive personal file, col-
lected over the past twenty years, thus making possible the
checking of our listings against his for additions not found
through the usual indexing and abstracting services. Miss Mar-
jory C. Spencer, Bibliographer, Reference Division, planned and
executed the compilation, assisted by Mrs. Katherine Uhler, Ref-
erence Librarian.

ESTELLE BRODMAN
Assistant Librarian
for Reference Services

Washington, D. C.
1 March 1955
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PREFACE

The preparation of this bibliography has been guided by the
realization that an investigator can generally trace and assay
the literature of his own discipline, but that he can less readi-
ly deal with the seemingly perverse tendency of authqrs to con-
ceal important contributions under deceptive titles in the 1lit-
erature of related but unfamiliar fields. Yet cognizance of such
articles is essential in an era of increasing biological synthe-
sis when the classic boundaries between disciplines blur in a
vigorous interchange of techniques.

Osseous tissue, a bone as an organ, the skeleton as an organ
system, have become the subject of particularly intense investi-
gations in recent years. The finest details of the molecular
structure of fiber proteins, the polyelectrolyte properties of
sugar polymers, and the manner of growth and of orientation of
crystals have become as important to the comprehension of bone
and teeth as the role of osteoblasts and osteoclasts, the kinetics
of cellular enzyme systems, and the available concentrations of
calcium and phosphorus. The dynamics of the cyclic flux and re-
flux of bone formation and destruction, the basic physiology, re-
mains a mystery toward the solution of which more and more disci-
plines are contributing.

This volume is a catalog of the investigations of the past
20 years that may provide insight into bone, both those studies
that deal directly with bone and those that deal with subjects
germane to it. One might, for example, begin a study of the
function of bone by a consideration of its form. Today, bone
morphology ranges from the gross to the molecular 1levels in a
nearly continuous hierarchical series of individual but inter-
locking structural patterns. Particularly rapid advances have
been made in the realm of submicroscopic anatomy by the use of
such tools as polarized light, x-ray microscopy, electron micro-
scopy and diffraction patterns. Interpretation of results so ob-
tained requires consideration of the molecular structure of the
chemical constituents of bone. This leads, in turn, to the 1lit-
erature of the colloid chemistry and of the macromolecular mor-
phology of mucopolysaccharides and of collagens. Furthermore,
the open steady-state kinetics of these organic components (in
their biologic context) underscores the inadequacy of the concen-
tration-dominated theories of calcification; so attention must
also focus on the structure and dynamics of the isomorphous crys-
tals that characterize the inorganic phase of bone, and on their

surface activity, and on the principles of crystal dislocation
and growth in colloid systems.

In bone all of these chemical and physical prosesses are
carried out by cells, and therefore consideration is given to the
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cells, to the relationships between the cells, and to the manner
in which they generate, maintain, and finally destroy chondroid
and osteoid matrices. A thorough grasp of normal physiology must
embrace also the abnormal, which frequently unmasks basic rela-
tionships otherwise unsuspected. The controlled distortions pos-
sible, for exam;le, in experimental hyperparathyroidism, rickets,
scurvy, and fractures, and in their recovery patterns, illuminate
the normal from one direction, while the behavior of isolated cell
groups in tissue culture, transparent chambers, and transplants,
coupled with the search for chondrogenic and osteogenic extracts,
sheds light from another direction.

That a bone is more than a tissue, is in fact an organ, is
clearly apparent in the reports of the varied behavior of partic-
ular portions of the same bone in response to a single metabolic,
circulatory, or mechanical stress. How are circulatory and me-
chanical stresses translated into sharply localized cell activity
which may even override the influence of humoral controls upon
the cell? Apparently no generally accepted or adequate concepts
are available as yet. However, a full account of the succession
of normal transformations in the microstructure of human bone,
from the earliest anlage to post-centenarian stages, is beginning
to appear. Such structural details indicating both the kind of
change and the rate of change (with respect to age, race, species,
and individual bones of the skeleton) are fundamental to any sat-
isfactory concept of the mechanism of the change, or of its modi-
fication by circulatory and mechanical influences. Furthermore,
one finds that bone has not been divorced from its intimate asso-
ciation with the bone marrow on the inside, and the muscle, ten-
don, and ligament attachments on the outside, nor from its rela-
tion to other bones as part of an integrated organ system.

Obviously this bibliography covers a wide range of subjects.
Complete citation of the literature in every pertinent field is
not possible, but the central core bearing directly on bone seems
reasonably complete and a systematic perusal of the references
listed in the articles cited should leave few, if any, important
gaps. Even though it covers a limited period, Kkey references
have been included which 1lead the reader to the earlier 1litera-
ture.

The increasing complexity and specialization of science have
led to the rapid stockpiling of a massive world wide literature
which escapes the apprehension of any single individual; yet the
data, methods and ideas from a variety of disciplines are needed
for the comprehension of any single field. The scientist seems
condemned either to continuous reading with little time for work,
or to half-blind work with 1little appreciation of its full mean-
ing. Some form of bibliography complete with respect to its
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central theme, which reaches widely but selectively into the lit-
erature of all related peripheral fields, is his only hope.
supplies the raw material for a theoretical construction, en-
couraging each man to make his own tentative synthesis and ‘pre-
dictions, from which he may design better experiments. So CODI
ceived and so executed, the bibliography serves as a power fu
catalyst for accelerating and even inducing investigations that
may fill the larger gaps in our knowledge, and lead the sooner to
a comprehension of the physiology of bone. The Armed Forces Medi-
cal Library has put forth a very special effort in producing such
a volume, and research workers in many fields will find them-
selves increasingly grateful for this contribution.

LENT C. JOHNSON, M.D.

Armed Forces Institute of Pathology
1 December 1954
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2
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8
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5
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6
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. Belli ‘Spe’ chim. biol®,"Pa¥i, - 1949, 3%
432-440. 21 refs. Abstracted in: Chem.
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nature of the protein-bound phosphocalcium
fraction and of its significance in the
biochemical processes of ossification. The
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this series and contains a review of the
literature.

7
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DE L'OSSIFICATION. Bull, Soc. chim. biol.,

Parey 1951,"33:155=160. “10 refs. Embryo

sheep epiphyses and diaphyses were studied
kiR ¢ mi~azea af development. A

8

Clemmons, J. J., Freeman, D.

9

itory initial stage of ossification

zzznibserzed when phosphorus fixation seemed
to occur as a phosphorus—protein combination.
This was quickly followed by the deposit of
tricalcium phosphate on the protein matrix
and the attainment of definitive calcium-
phosphorus and phosphorus-nitrogen ratios.
The appearance of the epiphyseal ossified
nucleus coincided with tricalcium phosphate
impregnation of the surrounding cartilage.

J. and Angevine,
D. M. HISTORADIOGRAPHY APPLIED TO STUDIES
ON CALCIFYING CARTIEAGE MATRIX. Fed. Proc.,
Balt., 1954, 13: 425. An abstract.

Cobb, J. [D.] CALCIFICATION OF RAT CARTILAGE
AND
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BONE. Anat. Rec., 1949, 103: 531-532.
An abstract.

Copp, D. H., Hamilton, J. G., Jomes, D. C.,

11

Dallemagne, M, J.

12

Dallemagne, M. J,.

13

Thomson, D. M. and Cramer, C. THE EFFECT
OF AGE AND LOW PHOSPHORUS RICKETS ON CAL-
CIFICATION AND THE DEPOSITION OF CERTAIN
RADIOACTIVE METALS IN BONE. 3lp. Uni-
versity of California Radiation Laboratory,
Berkeley, Calif., 1951, (UCRL-1464) 14
refs. Abstracted in: Nuclear Sc. Abstr.,
1951, 5: No. 6951.

ACQUISITIONS RECENTES DANS
LE DOMAINE DE LA BIOCHIMIE DE L'OS. Ann.
méd. chir. centre, La Louviére, 1947, 3: 25-
34. 30 refs. Also in: Acta physiotheT.
rheumat. belg., 1947, 2: 77-87. From chemi-
cal research and x-ray diffraction studies
it is concluded that bone mineral is com-
posed of alpha tricalcium phosphate, cal-
cium carbonate and magnesium. The biochemi-
cal processes of ossification are outlined
in four stages. Phosphate fixation was ob-
served to follow that of calcium and the
calcium-phosphorus ratio, very low in de-
veloping bone, became stabilized at 2.10 or
2.20 in adult bone. The fact that during
bone development this ratio is for a time
1.29 is incidental and does not indicate
precipitation of secondary calcium phos-
phate. The literature and the author's own
work are reviewed.

LA THEORIE DE LA CA -
CATION PRIMAIRE. Bruxelles méd., 192$fF§7:
2103-2110. 17 refs. The theory that the
bone salts deposited during early bone for-
mation consist of secondary calcium phos-
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calc1gm—phosphorus ratio of 1.29 is only
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sence of brushite in developing bone."

Dallemagne, M. J. THE THEORY OF PRIMARY CAL-
CIFICATION IN BONE. Nature, Lond., 1948,
161: 115-117. 15 refs. Abstracted in:
Biol. Abstr., Balt., 1949, 23: No. 800;
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Dambgviceanu, A. CONTRIBUTION A L!
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LIMINAIRE). Arch. roumain. path., Par.,
1930, 3: 269-276. 1 ref. Abstracted in:
Biol. Kbstr., Balt., 1934, 8: No. 3071,
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there appears in the blood serum, during
calcification, a substance which is capable
of precipitating the Ca in vitro." - Biol
Abstr. i
Du Lac, G. TROUBLES DE LA CALCIFICATI
SQUELETTE. Gaz. méd. France, 1948, gg:DU
381-382. 9 refs. Abstracted in: ExCerpta
med., Sect. 3, 1949, 3: No. 726.
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patterns of the material which deposits in
calcification in vitro show only the apatite
lines, despite the wide variation in chemi-
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ON RACHITIC AND NON-RACHITIC DIETS. J.
Dent. Res., 1933, 13: 301-304. 3 refs.
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1950, 106: 216-217. An abstract.
25
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PROBLEME DE L'OSTEOGENESE. Odontologie,

par., 1935, 73: 421-431, Discussion:
p. 465-472.

26
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PATOLOGICHE E RADIOLOGICHE SUL TESSUTO
GERMINATIVO DELL'0OSSO, STUDIATO SECONDO LE
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terial removed in operation and from radio-
grams from 21 cases of fracture and osteo-
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liferating tissue of the bones is a special
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BRIONALE A VARIA CONCENTRAZIONE SU COLTURE
DI OSTEOBLASTI E FIBROBLASTI. Arch. ital.
anat., 1941,45: 206-247. 24 refs.

177

Ménégaux, G. and Odiette, D. INFLUENCE DE
QUELQUES METAUX SUR LA FIXATION DES COMPOSES
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taken to indicate that osteoclasts are not
degenerating cells." - Biol. Abstr.

193
Dahl, B. LA THEORIE DE L'OSTEOCLASIE ET LE

COHPORTEMENT DES OSTEOCLASTES Vvis A vIs pu
BLEU TRYPAN ET VIS A VIS DE L'IRRADIATION

AUX RAYONS X. Acta path, microb. scand.,

1936, Suppl. 26, 234-239.

194

Dodds, G. S. OSTEOCLASTS AND CARTILAGE RE-
MOVAL IN ENDOCHONDRAL OSSIFICATION OF CER-
TAIN MAMMALS. Am. J. Anat., 1932, 50: 97-
127. 5 pl. .12 vefs. 'Abstracted in:
Biol, Abstr:,:Bakt.;:1938, T Nos 22218,
"The distinctive power of the osteoclast
is probably its ability to destroy calci-
fied matrix, whether of cartilage or bone.
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This transformation of histiocytes into
osteoblasts did not appreciably affect
ossification processes. The mesenchyme
was not histiocytic; histiocytes were the
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Iob, V. and Swanson, W. W. THE EXTRACELLULAR

AND INTRACELLULAR WATER IN BONE AND CARTI-

LAGE. J. Biol. Chem., 1938, 122: 485-490.

9 refs. Abstracted in: Biol. Abstr., Balt.,

133?2 12: No. 6426; Chem. Abstr., 1938, 32:
- =z
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241
Barrnett . THE HISTOCHEMICAL DISTRIBU-

TION OF PROTEIN—BOUND SULFHYDRYL GROUPS.

J. Nat. Cancer Inst., 1953, 13: 905-925.

5 pl.% 39 refs. Abstr?cted in: Chem.
Abstr., 1953, 47: 9470 Excerpta med.,
Sect. 5, 1953 6 No. 2072. Rat tissues
were studied by a new histochemical method
for the distribution of protein-bound SH
groups. It was observed that the SH groups
were widely distributed in rat tissues, but
that some tissues were clearly negative for
SH. The latter tissues were '"the collage-
nous fibers, the matrix of bone and tra-
cheal hyaline cartilage, mucus, the cortex
of the distal half of hair shafts, and pos-
sibly elastic tissue."

242
Bostrdm, H. and Odeblad, E. AUTORADIOGRAPHIC

OBSERVATIONS ON THE INCORPORATION OF S35-
LABELED SODIUM SULFATE IN THE RABBIT FETUS.
Anat. Rec., 1953, 115: 505-510. 2 pl. 12
refs. Abstracted In: Excerpta med., Sect.
1, 1954, 8: No. 611. "The uptake of S35
varied markedly in different organs, being

highest in the mucopolysaccharide-containing
structures."

43
Dziewiatkowski, D. D. RADIOAU RAPHIC

STUDIES OF SULFATE-SULFUR (S°°) METABOLISM
IN THE ARTICULAR CARTILAGE AND BONE OF
SUCKLING RATS. J. Exp. M., 1952, 95: 489-
496, 3 pl., 10 refs. Abstracted In: Biol,
Abstr., Balt., 1952, 26: No. 24233; Chem.
Abstr., 1952, 46: 9699T,
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Dziewiatkowski, D. D.

245

Dziewiatkowski, D. D,

246

*EngfeldaéAg., Engstrtm, A.

24

+248

Singher, H. O.

See:

261 672

RADIOAUTOGRAPHIC VIS-
UALIZATION OF SULFUR-35 DISPOSITION IN THE
ARTICULAR CARTILAGE AND BONE OF SUCKLING
RATS FOLLOWING INJECTION OF LABELED SODIUM
SULFATE. J. Exp. M., 1951, 93: 451-458. 2
pl. 10 refs. Abstracted in: Biol. Abstr.,
Balt., 1951, 25: No. 26553; Chem. Abstr.,
1951, 45: 9154%,

SULFATE-SULFUR METAB-
OLISM IN THE RAT FETUS AS INDICATED BY SUL-
FUR35. J. Exp. M., 1953, 98: 119-128, 2
pl. 10 refs. Abstracted Tn: Chem. Abstr.,
1953, 47: 11416P; Brit. Abstr. M. Sc., 1954,
p. 167. "Radioautographs of sections of the
embryos showed that the S35 was highly con-
centrated in the cartilaginous portion of
the skeleton,
of 20-day-old embryos being 30 times that in
the maternal sternum."

and Bostrdm, H.
IZATION OF RADIOSULFATE IN BONE
Exp. Cell Res., 1954, 6: 251-

THE L
TISSUE.
253.

i
Layton, L. L. THE ANABOLIC METABOLISM OF

RADIOACTIVE SULFATE BY ANIMAL TISSUES IN
VITRO AND IN VIVO., Cancer, Phila., 1951,
4: 198-201, 7 refs. Lateral condyle of
Tibia, shaft of femur and tip of tibia were
among the tissues investigated in this
study.

and Marinelli, L, DISTRIBUTION
OF RADIOACTIVE SULFUR IN THE RAT. Science,
1945,:101;: 414-415. 2 refs.
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249

Almasy, F., Krupski, A.

250

Alquier, J. and Michaux, 5 .

251

and Ulrich, H., BEI-
TRAG ZUR PHYSIOLOGISCHEN CHEMIE DES CA-, P-
STOFFWECHSELS BEIM JUGENDLICHEN RIND. Bull.

Schweiz, Akad. med. Wiss., 1952, 8: 450-475.
36 refs. Abstracted in: Chem, Abstr., 1953,
47: 70678, Based on the results of earlier

balance experiments on Brown Swiss calves of
different ages, studies were made of the de-
posit of total calcium and phosphorus, of
bone phosphorus and the phosphorus of soft
tissues, in relation to age. It was ob-
served that in normal development, periods
of eratic growth of bone or soft tissue may
alternate with periods of balanced growth

of both, Mineralization disturbances follow
a qualitatively similar pattern but with
more marked and lasting results.

ETUDE DU RAPPORT
CALCIUM PHOSPHORE DANS DIVERS TISSUS, NOTA-
MENT DANS LES FEMURS DU LAPIN AU COURS DE LA
CROISSANCE. C. rend. Acad. sc., 1937, 205:
177-178. 2 refs. A study of 2 litters of
rabbits showed that the Ca P ratio of the
femurs was 1.01 and 2.22 at birth. Ratios
for both litters at about 60 days were nearly
equal at 1.70.

Baker, S, L., Butterworth, E. C. and Langley,

F. A, THE CALCIUM AND NITROGEN CONTENT OF
HUMAN BONE TISSUE CLEANED BY MICRO-DISSEC-
TION. Biochem. J., Lond., 1946, 40: 391-
396. 14 refs. '"Tables are given showing
calcium and nitrogen content of groups of

the concentration in the humeri

14

Burns, C. M.

Burns, C. M. and Henderson, N.

55
Cantiexr, P,

Cartiler, P:

- §
Dallemagne, M, J.

samples of normal bone from (A) compact
cortical bone of adult femur, (B) cancel-
lous bone of adult femur, (C) adult rib,
(D) infant rib, and of abnormal bone (E)d
in the form of sequestra composed of dea
compact bone."

RESISTENZA ALLA PRESSIONE DELLA

loni, L.
Be ORISI FEMORALE NELLA SENILITA E AL TER-
MINE DELL'ACCRESCIMENTO. Boll, Soc. ital.

i en., 1941, /163 :277<279% il iref .
R;g;'e:geriﬁental’sfﬁdy shows that most of
the physical and chemical properties of
bone do not change with age. The greater
fragility of the bones of old people.must
then be attributed to a lesser quantity of
the component elements rather than to a
qualitative difference."

CALCIUM SALTS OF BONE. J.
Physiol., Lond., 1933, 78: Proc. 1-2. 3
refs. Abstracted in: Nutrit. Abstr.,
Aberdeen, 1933-34, 3: No. 1857.

THE MINERAL
CONSTITUENTS OF BONE. II. THE INFLUENCE OF
AGE ON THE MINERAL CONSTITUENTS OF BONES
FROM KITTENS AND PUPS. Biochem. J., Lond.,
1936, 30: 1207-1214. 10 refs. Abstracted
in Biol ) Abstx.; Balt), 1937,711: No.
16003; Chem. Abstr., 1936, 30: 71914,

VARIATIONS DES ANIONS ORGANIOUES
DE L'OS (CITRATES ET LACTATES) AU COURS DE
LA CROISSANCE. C. rend. Soc. biol., 1949,
143: 37-39. 4 refs. Abstracted in: Chem.
Abstr., 1949, 43: 58412, All long bones of
15 growing rabbits, at different stages of
development, were analyzed for ash, nitro-
gen, phosphorus and calcium content and for
citrate and lactate content in order to de-
termine the possible relationship between
the presence of these organic acids in bone
and the degree of mineralization. It was
found that variations in citrate levels
were small but that the lactate content,
high in the initial stages of ossification,
decreased progressively with age and
reached a low level in adult animals,
sults are summarized in a table.

Re-

REPARTITION DES ANIONS ORGANIQUES
DANS LES OS LONGS. C. rend. Soc. biol.,
1949, 143: 631-632. Apstracted in: Chem.
Abstr.;7 1950, 44: 3115%; Excerpta med.,
Sect. 1, 1950,74: No. 1420. The long bones
?f 5 rabbits of different ages were sawed
1n§o 3 sections, diaphysis, metaphysis and
epiphysis, and mineral and organic determi-
nations were made for each section. It was
found that the citrate content remained
relatively constant in all parts of the
bones at various ages but that the lactate
content varied .greatly in proportion to the
intensity of cellular activity in osseous
tissue. This was interpreted as proof of a
close relationship between ossification and
osteoblast respiration. The results of the
experiment are given in a table.

LA DISTRIBUTION DES ELE-
MENTS MINERAUX DANS LA DIAPHYSE ET LES
EPIPHYSES RADIALES ET CUBITALES DU LAPIN
ADULTE. Acta biol, belg., 1941, 1: 451-
456. 4 refs. Sections from the diaphyseg,
distal epiphyses and diaphyses and from the
proximal epiphyses of the radius and ulna

of the adult rabbit were chemically analyzeq
for calcium, phosphorus, magnesium, carbon
dioxide and total nitrogen content and the
percentages of tricalcium phosphate, calcium
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carbonate and magnesium phosphate calculated
in the different sections. It was found
that the tricalcium phosphate-calcium carbo-
nate ratio varies with the area studied.
This variability is said to contradict the
theory of the mass grouping of bone mineral
substances in a complex calcium phospho-
carbonate molecule,

258

Dallemagne, M. J. E£TUDE COMPARATIVE DES fLf-
MENTS MINERAUX ET DE L'AZOTE DANS LES CUBI-
TUS, LES RADIUS ET LES TIBIAS DU LAPIN
ADULTE. Acta biol. belg., 1941, 1: 406-409,
4 refs. Determinations were made of the
content of calcium, phosphorus, magnesium,
carbon dioxide and total nitrogen of mid-
diaphyseal sections of the ulna, radius and
tibia of adult rabbits. It was found that
when calculated from the ash weight, the
mineral elements were equally distributed
in all the bones but that when calculated
from dry bone weight there was a difference
in distribution, the percentage decreasing
progressively from the tibia to the radius
to the ulna. Variations in the total nitro-
gen content indicated that the differences
observed were due solely to variations in
the proportion of organic substances in the
bones.

259
*Deakins, M. L.

BONE WITH AGE.

758.

CHANGES IN THE COMPOSITION OF
J. Dent. Res., 1948, 27:
An abstract. =

260

Dietz, A. A. DISTRIBUTION OF BONE MARROW,
BONE, AND BONE-ASH IN RABBITS. Proc. Soc.
Exp. Biol., N. Y., 1944 57: 60-62. Ab-
stracted in: Biol. Abstr., Balt., 1945, 19:
No. 4399. "A study of distribution of bone
marrow in rabbits showed 47% of the marrow
in the hind legs, 18% in the fore legs, 6%
in the ribs, sternum, and clavicles, 9% in
the head, and 20% in the vertebrae. The
distribution of bone marrow, bone and bone-
ash in the individual bones is recorded in
the tables."

261

Enselme, J., Revol, L. and Trintignac, P
TENEUR EN SOUFRE DES DIAPHYSES ET DES ﬁPI—
PHYSES OSSEUSES. C. rend. Soc. biol,,
1939, 131: 278-279. 4 refs. Abstracted
in: Chem, Abstr., 1939, 33: 69269, 'Dried
defatted bones from adul® guinea pigs were
analyzed. Femur diaphyses contained (av.
values) 31,5% organic matter and 0,142%S.
Femur epiphyses contained 45.1 and 0.255%
respectively, humerus diaphyses 31.6 and
0.098%, and humerus epiphyses 46.5 and

0.246%." - Chem, Abstr,
262
Henschen, C. DIE KRISTALLINE STRUKTUR DES
KNOCHENS IN IHREN BEZIEHUNGEN ZUR PHYSI-

OLOGIE UND PATHOLOGIE DES SKELETTES. EIN-
FUHRUNGSBEISPIEL IN DIE PATHOLOGIE DES
FEINBAULICHEN ZUSTANDES. (LEPTOPATHOLOGIE).
Schweiz, med. Wschr., 1937, 67: 153-157;
182-185; 202-204; 223-225. Abstracted in:
Chem. Abstr., 1939, 33: 29675,

26lsless, A, F., Berliner, F. S. and Weinstock, M.
AN INVESTIGATION OF THE COMPARATIVE ASH CON-
TENT OF THE METAPHYSES AND SHAFTS OF BONES.
J. Biol. Chem., 1931, 94: 9-19. 5 refs.
Abstracted in: Nutrit. Abstr., Aberdeen,

1931-32, 1: No. 2554; Chem. Abstr., 1932,
26: 764.
264
Leulier, A., Policard, A. and Revol, L. LA

TENEUR EN CALCIUM ET EN PHOSPHORE DES DIVERS
coNemYMIANTS HTSTOLOGIQUES DES OS LONGS CHEZ

15

LE POULET; SES VARIATIONS AU COURS DES
QUATRE PREMIERS MOIS. C. rend. Soc. biol.,
1941, 135: 1203-1205. Chicks of the same
breed, fed the same diet, were sacrificed
at weekly intervals until 4 months of age
and determinations made of the calcium and
phosphorus content of dried sections of the
diaphysis, epiphyseal cartilage and marrow
of the long bones. The diaphysis was found
to be composed entirely of tricalcium phos-
phate. The variable calcium and phosphorus
content of the epiphyseal cartilage was ex-
plained by its peculiar structure in birds,.
The marrow had a relatively constant con-
tent until the end of the second month when
the appearance of medullary bone trabeculae
caused the calcium and phosphorus levels

to rise immediately. It is noted that while
the calcium-phosphorus ratio in the diaphy-
sis of chicks is 1.8, in young rats the ratio
is 2., a marked species! difference.

265

MacDonald, I. CHEMICAL ANALYSIS OF HUMAN
FOETAL SKULL BONES. Biochem. J., Lond.,
1954, 57: 437-439. 14 refs. There is
"an increase in the proportions of calcium
and carbonate as the foetus approaches ma-
turity, but no such increase in phosphorus
and collagen. ... The inorganic chemical
composition of growing membrane bone... may
consist of a mixture of apatite, brushite
and calcium carbonate or of a mixture of
calcium phosphate, calcium carbonate and
small amounts of other calcium salts."

266

*Miriissy, B. CHEMICAL COMPOSITION OF THE
BONES OF HORSES OF DIFFERENT AGES] K8zl .
Osszehas. élet & kérti, 1940, 29: 35-36.
Abstracted in: Chem. Abstr., 1941, 35:

25762,

267

Monetti, G. COMPORTAMENTO DELLE FRAZIONI DI

P ACIDOSOLUBILE NEL TESSUTO OSSEO DI ETA
DIVERSE. Biochim. ter. sper., 1941, 28:
308-317. 14 refs. English, French and
German summaries. Abstracted in: Chem.
Abstr., 1946, 40: 31684,

268

*Neal, W. M., Palmer, L. S., Eckles, C. H. and
Gullickson, T. W. EFFECT OF AGE AND NUTRI-
TION ON THE CALCIUM PHOSPHATE-CALCIUM CAR-
BONATE RATIO IN THE BONES OF CATTLE. J.
Agr. Res.y 1981, 42: 115-121., 12 vefis.
Abstracted in: Chem. Abstr., 1931, 25: 5451;
Nutrit. Abstr., Aberdeen, 1931-32, T: No.

892,
269
Roche, A. and Garcia, I. RECHERCHES SUR L'0S-
SIFICATION. I, OSSIFICATION NORMALE ET CON-
STITUTION DE RESERVES MINERALES DANS LES OS
AU COURS DU DEVELOPPEMENT. Bull, Soc. chim,
biol., Par., 1936, 18: 1014-1026., 8 refs,
Abstracted in: Biol, Abstr., Balt., 1937, 11:
No. 18518; Chem. Abstr., 1936, 30: 76484, —
270
Roche, A. and Garcia, I. VARIATIONS DU RAP-
PORT: PHOSPHORE-AZOTE DE L'OS AU COURS DE LA
CROISSANCE CHEZ LE RAT. C. rend. Soc. hiod:.y
1934, 116: 1029-1032. 2 refs. Abstracted
in: Nutrit. Abstr., Aberdeen, 1934-35, 4:
No. 2538. e
271

Strobino, L. J. and Farr, L. E. THE RELATION
TO AGE AND FUNCTION OF REGIONAL VARIATIONS
IN NITROGEN AND ASH CONTENT OF BOVINE BONES .
J. Biol. Chem., 1949, 178: 599-609. 5 refs,
Abstracted in: Biol. Abstr., Balt., 1950, 24:
No. 1867; Chem, Abstr., 1949548~ 5844 v =0
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Swanson, W. W. and Iob, V. MINERAL COMPOSI-
TION OF THE BONE AND CARTILAGE OF THE HUMAN
FETUS. Am. J. Dis. Child., 1937, 54: 1025-
1029. 9 refs. Abstracted in: Chem. Abstr.,
1938, 32: 70995; Nutrit. Abstr., 1937-38,
7: No. 5031.

273

*Weinges, K. F., Leppelmann, H. J. and Hartl,
F. UBER DEN CALCIUM-, PHOSPHAT-UND CARBONAT-
GEHALT MENSCHLICHER SKELETTEILE IM ZUSAMMEN-
HANG MIT FRAGEN DER KNOCHENSTRUKTUR UND IHRES

UMBAUES UNTER NORMALEN UND KRANKHAFTEN BEDING-

UNGEN. Klin. Wschr., 1953, 31: 1057-1059.
Abstracted in: Chem. Abstr., 1954, 48: 4076h,

See:
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Andreatta, C. and Forni, I. RICERCHE ROENT-
GENOGRAFICHE SUL COMPONENTE MINERALI DELL'OS-
SO UMANO NATURALE NON POLVERIZZATA E SULL'OS-
SA DEMINERALIZZATO. Atti Accad. naz. Lincei,
Rendic ., “Clase;. gc.. . f1e. ;#1952 13:. 14-18¢: 12
refs, Abstracted in: Chem. AbstT., 1953, 47:
65249 Roentgenograms of splinters of dry
bone from a human femur before and after de-
mineralization indicated conclusively that
"the mineral component of natural human bone,
not pulverized nor thermically treated in any
way, is an apatite." A measurable line in
the roentgenograms of completely demineral-
ized bone suggested that, "its is not im-
probable that the 15.5° line in the deminer-
alized bone diagrams may be attributed to the
organic substance of the bone." The article
is preceded by a review of the literature.

275

Bale, W. F. A COMPARATIVE RONTGEN-RAY DIF-
FRACTION STUDY OF SEVERAL NATURAL APATITES
AND THE APATITE-LIKE CONSTITUENT OF BONE
AND TOOTH SUBSTANCE. Am. J. Roentg., 1940,
43: 735-747. 24 refs. It is shown that
The unit cells of bone, tooth enamel, den-
tine, hydroxylapatite, and tricalcium phos-
phate hydrate are identical within the
range of experimental error. The inorganic
substance of bone and tooth enamel tends to
approximate the structure of hydroxylapatite.
It is suggested that the carbonate present
in these substances does not form an in-
tegral part of the apatite lattice but is
present at boundary regions.

276
Bauer, G. C. H. RATE OF BONE SALT FORMATION

IN A HEALING FRACTURE DETERMINED IN RATS BY
MEANS OF RADIO-CALCIUM. Acta orthop. scand.,
1954, 23: 169-191. 14 refs.

277

Brasseur, H., Dallemagne, M. J. and Mélon, J.
CHEMICAL NATURE OF SALTS FROM BONES AND
TEETH AND OF TRICALCIUM PHOSPHATE PRECIPI-
TATES. Nature, lond., 1946, 157: 453, 7
refs. Abstracted in: Chem. Abstr., 1946,
40: 40959; Nutrit. Abstr., Aberdeen, 1946-
47, 16: No. 1845.

278
Brasseur, H., Dallemagne, M. J._ and Mélon, J,
LA NATURE DE LA SUBSTANCE MINERALE DE L'OS,
Experientia, Basel, 1948, 4: 421-424, 12
refs. Abstracted in: Chem. Abstr., 1949,
22: 5060° , "X-ray patterns of bone salts

cium phosphate, be-
indicate that bone
e since it may be
te-apatite or

he loss of car-

and of hydrated trical
fore and after ignition,
salt is not hydroxyl-apatit
converted to either carbona
oxyapatite, depending upon t
bon dioxide." - Chem. Abstr.

279 "
d Mélon, J.
Brasseur, H., Dallemagne, M. J. an &
REMARQUES éUR LA CONSTITUTION DE ;;g%gggéYL
APATITE ET DE LA CHLORAPATITE DE

PAR VOIE HUMIDE. Bull. Soc. scC. Liege, 1951,
20: 447-452. 5 refs.
- MINERAL
Burns, C. M, and Henderson, N. THE

CONSTITUENTS OF BONE. I. METHODS OF ANALY-
SIS. Biochem. J., Lond., 1935, 29: 2385~
2395. 16 refs. Abstracted in: Chem.
Abstr., 1936, 30: 25997, "Methods are de-
scribed for the analysis of the Ca and
phosphate of bone with an average accuracy
of 31.5%, and of COp with an accuracy of
*3%. Analysis of bone by a method which
involves filtering off an ammonium phospho-
molybdate precipitate, or leaching out the
salt with alkaline glycerol gives phosphate
figures which are too low. In 270 analyses
of bone 70% of the results were such as to
indicate the presence of a phosphate not
tertiary Ca or Mg phosphate."

281
Burns, C. M. and Henderson, N. THE SALTS OF

YOUNG BONE. J. Physiol., Lond., 1934, 82:
Proc., 7. 'Variations in carbonate and phos-
phate content indicates that bone salts are
not deposited as a compound of calcium.phos-
phate and carbonate, but rather as a mixture.
The chemical changes in bone under different
conditions cannot be deduced from the chemi-
cal composition unless changes in size and
modelling are also considered."

282

Cartier, P, LES CONSTITUANTS MINERAUX DES
TISSUS CALCIFIES. I. LA STRUCTURE MINERALE
DE L'0OS, DE LA DENTINE ET DU CEMENT. Bull,
Soc. chim, :biol,, Par.; 1948, 30: 65-73.
17 refs. Abstracted in: Chem. Kbstr.,
1948, 42: 7852f Solubility studies were
made of samples of bone, dentine and cement
in buffered solutions of different degrees
of acidity and the solubility curves com-
pared with those of alpha tricalcium phos-
phate, calcium carbonate and natural car-
bonate apatite (dahllite). These studies
and determinations of variations in the
calcium-phosphorus ratio in the different
solutions indicated that the mineral com-
position of the tissues studied was a
simple mixture of alpha tricalcium phos-
phate and calcium carbonate.

283

Cartier, P, LES_CONST E
TISSUS CALCIFIES. I}TUﬁKTgTﬁégE%agxugEgCU—
LAIRE DU SEL DE L'0S. Bull, Soc. chim.
biol., Par., 1948, 30: 73-81. 14 refws.
Abst§acted in: Chem. Abstr., 1948, 42:
7852%; Biol, Abstr., Balt., 1949, 23T No.
15324. From solubility studies of a bone
sample at various stages of demineraliza-
tion it was concluded that while the major
constituents of bone salts are alpha tri-
calcium phosphate and calcium carbonate,
minor quantities of other minerals are also
present as calcium citrate, trimagnesium
phosphate, magnesium carbonate, secondary
sodium phosphate and protein-bound calciup
and phosphorus.

284

Cartier, P. and Barraud, J. ETUDE CHIMIQUE
ET RADIOCRISTALLOGRAPHIQUE DE LA DEMINER-
ALISATION DE L'0OS. J. rech. CNRS, Par.,
1951, No. 16, 13-17. 15 refs. A review
of the literature and discussion of current
theories is followed by a summary of the
author's experiments.
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COMPOSITION OF BONES AND TEETH.
Rev., 1949, 7: 239-242,

Nutrit.

286

Coppo, M. RICERCHE SPERIMENTALI SULLA COM-
POSIZIONE MINERALE DELLE OSSA. III. Boll,

Soc. ital, biol. sper., 1934, 9: 310-314.
Abstracted in: Chem. Abstr., 1934, 28+
64726 e

287

Coppo, M. STUDI SULLA COMPOSIZIONE MINERALE

DELLE OSSA. NOTA II. L'OSSO UMANO NORMALE,
Fisiol. & med., Roma, 1934, 5: 237-249. 10
refs. <5

288

Dallemagne, M. J. CHEMICAL NATURE OF SALTS
FROM BONE AND TEETH AND OF TRICALCIUM PHOS-
PHATE PRECIPITATES. Nature, Lond., 1946,
157: 453. 7 refs.

289

Dallemagne, M. J. LA COMPOSITION ET LA CONSTI-
TUTION DE LA SUBSTANCE MINERALE OSSEUSE. LA
SUBSTANCE MINERALE OSSEUSE RENFERME-T-ELLE
DES APATITES? Acta biol. belg., 1942, 2:
301-303. 2 refs.. From solubility studies
of a mixture of phosphate and calcium car-
bonate in a solution of acetic acid and from
determinations of the calcium-phosphorus
ratio of the undissolved residue, it was
found that the least soluble substance of
bone is tricalcium phosphate and that bone
does not contain apatites. But it was ob-
served that calcination at 900° centrigrade
transforms the mixture of phosphate and cal-
cium carbonate into carbonate apatite. The
theories of Policard and Roche are reviewed
and refuted and Dallemagne's own earlier
theories are revised.

290

Dallemagne, M. J. LA COMPOSITION ET LA CONSTI-
TUTION DE LA SUBSTANCE MINERALE OSSEUSE.
L' INDEPENDANCE DU PHOSPHATE TRICALCIQUE ET
DU CARBONATE CALCIQUE DANS LES SELS OSSEUX
NON CALCINES. Acta biol. belg., 1942, 2:
298-300. 2 refs. From studies of the calci-
um solubility of various bone sections, be-
fore and after calcination, in hydrochloric
acid solutions of increasing strength and
from determinations of the mineral content
of the resulting filtrates, it was concluded
that before calcination the mineral substance
of bone is essentially a mixture of trical-
cium phosphate and calcium carbonate but that
after calcination at 900° centigrade it is
essentially a carbonate phosphorus combina-
tion of the carbonate apatite type.

291

*Dallemagne, M. J. LA NATURE CHIMIQUE DE LA
SUBSTANCE MINERALE OSSEUSE; PREMIERS ESSAIS
D' INTERPRETATION DE CERTAINS PHENOMENES
PHYSIOPATHOLOGIQUES DE L'OS A LA LUMIERE DE
CES NOTIONS NOUVELLES. Liege, Gordinne,
1943. (Thése d'Agregation de l'Enseignement
Superieur.)

292 .

Dallemagne, M. J. QUELQUES CONSIDERATIONS
D'ORDRE QUALITATIF AU SUJET DES MATIERES
MINERALES DES RADIUS, DES CUBITUS ET DES
TIBIAS DU LAPIN ADULTE. Acta biol. belg.,
1941, 1: 409-413. 6 refs. From the re-
sults of an experiment previously described
in which determinations were made of the
calcium, phosphorus, magnesium and carbon
dioxide of mid-diaphyseal sections of the
bones of adult rabbits' legs, the qualita-
tive grouping of these chemical elements
was studied. Exception is takenm to the
theory of Klement and TrYmel that bone is
exclusively hydroxyapatite, but it is con-
cluded that, in addition to the small quan-
tity of carbonate apatite which forms the

7

chemical axis of bone, there probably
exists a small percentage of hydroxyapatite
and that around these two fundamental sub-
stances the mass of phosphate and calcium
carbonate is grouped.

93

. Dallemagne, M. J. SOME RECENT FACTS ABOUT THE
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QUALITATIVE DU COp OSSEUX. Acta biol.
helg.o: 19415 1:.374-379, 12 reis. _The
carbon dioxide content of the radius,

ulna and tibia of 12 adult rabbits was de-
termined quantitatively by a conductivity
method previously described and the per-
centage found to vary between 3 and 5
milligrams. Qualitative analysis consisted
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*Klement, R,
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Logan, M. A, and Taylor, H. L.

365
*Mayer,

366
Sobel, A. E., Rockenmacher, M. and Kramer, B

in determining the carbon dioxide content
of bone powder after heating to a high
temperature and comparing this result to
those similarly obtained with a mixture of
tricalcium phosphate and calcium carbonate
and also with a staffelite, phosphorus-
carbonate, combination., It was concluded
that nearly all bone phosphates and carbo-
nates form a simple mixture, but that 2.5%
of all bone carbon dioxide forms a closer
bond with the mass of bone minerals. The
"bone salts" which Roche considered the
mineral axis of bone exist in relatively
small quantity, submerged in the large mass
of tricalcium phosphate and calcium carbo-
nate.

A STUDY WITH
ISOTOPIC CARBON OF THE ASSIMILATION OF CARBON
DIOXIDE IN THE RAT. J. Biol. Chem., 1946,
166: 739-746. 19 refs. Abstracted in: Chem.
Abstr., 1947, 41: 1741f.

BEMERKUNGEN ZU DER ARBEIT VON
R. KLEMENT "DER CARBONATGEHALT DER ANORGAN-
ISCHEN KNOCHENSUBSTANZ UND IHRE SYNTHESE."
Ber. Deut. chem, Ges., 1937, 70: 41-42,
Abstracted in: Nutrit. Abstr. Aberdeen,
1937-38, 7: No. 498; Chem. Abstr., 1937, 31:
1861255 & ZE

THE PARTICIPA-
TION OF THE CARBONATES OF BONE IN THE NEU-
TRALIZATION OF INGESTED ACID. J. Cellul.
Physiol., 1932, 2: 157-176. Abstracted in:
Biol. Abstr., Balt., 1934, 8: No. 5608;
Chem. Abstr., 1933, 27: 766. "The results
indicate that the CO3 component of the
bones is more labile than the P, and that
in consequence the mineral components of
bone do not exist in fixed proportion."

DER CARBONATGEHALT DER ANORGANI-
SCHEN KNOCHENSUBSTANZ UND IHRE SYNTHESE.
Ber., Deut. chem. Ges., 1936, 69: 2232-2238.
Abstracted in: Biol. Abstr., Balt., 1937,
11: No. 16293; Chem. Abstr., 1937, 31: 4394,

SOLUBILITY OF
BONE SALT. III. PARTIAL SOLUTION OF BONE
AND CARBONATE-CONTAINING CALCIUM PHOSPHATE
PRECIPITATES. J. Biol. Chem., 1938, 125:
391-397. 7 refs. Abstracted in: Chem.
Abstr., 1938, 32: 85169; Biol. Abstr.,
Balt., 1938, 1Z: No. 16162.

F. K. [THE MODIFICATIONS OF CALCIUM
CARBONATE IN THE SHELLS AND SKELETONS OF
ORGANISMS] Chem. Erde., 1932, 7: 346-350.

Abstracted in: Chem. Abstr., 1932, 26: 5583,

THE CARBONATE CONTENT OF BONE IN RELATION
TO THE COMPOSTION OF BLOOD AND DIET. J.
Biol. Chem., 1945, 158: 475-489. 34 refs.
"The changes in bone C03:Ca ratio... are
related to changes in the COg:P ratio of
the serum. The serum CO2:P ratios in turn
are influenced by the dietary Ca:P ratios
and levels, modified by vitamin D and other
factors. The implications of these findings
on the understanding of the mechanism of
bone formation are discussed."
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Aguilar, A. CONTRIBUCION AL ESTUDIO DEL

MAGNESIO HEMATICO EN CONDICIONES NORMALES Y
PATOLOGICAS. Sem. méd., B. Air., 1934, No.
36, 691-720, 288 refs. Abstracted in:
Chem. Abstr., 1934, 28: 73502,

368

Cannav6, L. and Capizzi, I. SUL CONTENUTO IN
MAGNESIO DI ALCUNI ORGANI DEL CONIGLIO.
Boll, Soc. ital. biol. sper., 1933, 8: 354-
355. Abstracted in: Chem. Abstr., 1933,
27: 5800.

369

Cartier, P, and Simonart, J. REACTION DE
L!0S ADULTE A L'IMPLANTATION DE MAGNESIUM
METALLIQUE. C. rend. Soc. biol., 1946,
140: 393-395. Abstracted in: Chem. Abstr.,
1947, 41: 3868f, Tibiae of adult rats were
drilled and small pieces of magnesium wire
inserted in the holes in the upper meta-
physis. Chemical and histological analyses
made 35 to 45 days later indicated that the
implants had caused local activation of
bone phosphatase and a disturbance of cal-
cium and phosphorus metabolism manifested
by bone thickening, or demineralization
with elevated calcium, phosphorus and
serum phosphatase levels,

370
Cunningham, I. J, THE DISTRIBUTION OF MAG-
NESIUM IN THE ANIMAL ORGANISM AND THE EF-
FECT OF DIETARY MAGNESIUM. N, Zealand J.
Sc., 1936, 18: 419-423. 4 refs, Ab-
stracted in: Nutrit. Abstr., Aberdeen,
1936-37, 6: No. 5089.

871
Duckworth, J, and Godden, W. THE REPLENISH-
MENT OF DEPLETED SKELETAL RESERVES OF MAG-

NESIUM., Biochem. J., Lond., 1943, 37: 595-
598. 7 refs., Abstracted in: Canem. Abstr.,
1944, 38: 23804,
372
Jenner, H. D. and Kay, H. D. THE PHOSPHA-
TASES C¥ MAMMALIAN TISSUES. III. MAGNESIUM

AND THF PHOSPHATASE SYSTEM. J. Biol, Chem.,
1931, 93: 733-748. .6 refs. Abstracted 1n:
Nutrit, Abstr., Aberdeen, 1931-32, 1: No.
2485, The function of magnesium as a spe-
cific activator for various tissue phospha-
tases including bone was studied.

873

Klement, R. BASICHE PHOSPHATE ZWEIWERTIGER
METALLE. I. BASICHE MAGNESIUMPHOSPHATE.
Zschr, anorgan. allg. Chem., 1936, 228:
232-240. 17 refs. Abstracted in: Nutrit.
Abstr., Aberdeen, 1936-37, 6: No, 3499.
"Experiments on the hydrolySis of MgHPO4
were carried out to determine the possible
state of combination of Mg in bone."
- Nutrit. Abstr.

374

Orent, E. R., Eruse, H. D. and'McCo¥lnm, B V.
STUDIES ON MAGNESIUM DEFICIENCY IN ANIMALS.
VI. CHEMICAL CHANGES IN THE BONE, WITH AS-
SOCIATED BLOOD CHANGES, RESULTING FROM MAG-
NESIUM DEPRIVATION. J. Biol. Chem., 1934,

106: 573-593. 38 refs. Abstracted in:
Biol. Abstr., Balt., 1935, 9: No, 18358;

Chem. Abstr., 1934, 28: 68159,

375

Robuschi, L. INFLUENZA DELL'ERGOSTERINA IR-
RADIATA SUL CONTENUTO IN MAGNESIO DELLE OSSA.

Atti Soc. med. chir., Padova, 1933, ser. 2,
11: 248-254. 13 refs.
376
Robuschi, L. IL MAGNESIO NELLE OSSA DI ANIMALI

TRATTATI CON ERGOSTERINA IRRADIATA. Boll.
Soc. ital, biol, sper., 1933, 8: 675-679.
Abstracted in: Chem. Abstr., 13934, 28: 5097,

377
Rubegni, R. INFLUENZA DI UN TRATTAMENTO PRO-
LUNGATO CON UN SALE DI MG. SULLA COMPOSI-
ZIONE MINERALE DELL'OSSO. Pathologlﬁﬁi
Genova, 1936, 28: 69-75. 38 refs. gy -
stracted in: Chem. Abstr., 1936, 30: 6
See:
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378

Adams, C. O. CHEMICAL COMPOSITION OF TRANS-
VERSE METAPHYSEAL BANDS PRODUCED IN GROWING

BONES BY PHOSPHORUS INGESTION. Proc. Soc.
Exp. Biol., N. Y., 1938, 39: 351-354. 7
refs. Abstracted in: BioI. Abstr., Balt.,

1939, 13: No. 467; Nutrit. Abstr., Aberdeen,
1938-39, 8: No. 4969. The bands of dense
bone contain a normal ratio of P and Ca.

The density is the result of growth arrest.

379
Antoniani, C. and Usuelli, F, SULLA COSTI-
TUZIONE CHIMICA DEL FOSFATO CALICO DELLE
OSSA. ' Profilassi, 1932, 5: 179-180.

380
Blacies "ATaT, ‘Kieiber, My, -Smith;sA. H. and
Ralston, N. P. MOBILITY OF SKELETAL PHOS-
PHOROUS IN A MATURE DAIRY COW AS DETERMINED
WITH RADIOACTIVE PHOSPHOROUS. Proc. Soc.
Exp. Biol., N. Y., 1953, 82: 248-252. 16

refs’. Abstracted in: Biol.*Abstr., Balt.,
1953, 27: No. 27652; Chem. Abstr., 1953, 47:
60100; Nuclear Sc. Abstr., 1953, 7: No. 1364.

The '"labile'" phosphorous pool in the skeleton
of a mature dairy cow was measured by use of
P32, The pool contains about 1% of the total
skeletal phosphorous, which represents a
store 15 times as large as the circulating
phosphorous poolaf the plasma. While the
"labile'" phosphorous is distributed through-
out the skeleton, its concentration in tra-
becular bone is 3 times that in cortical
bone .
381

Bonner, J. F., Jr. INFLUENCE OF AGE ON UPTAKE
OF RADIOACTIVE PHOSPHORUS BY THE SKELETON .
IN: PHARMACOLOGY AND TOXICOLOGY OF URANIUM
COMPOUNDS. (Voegtlin, C. and Hodge, H. C
eds.) New York, McGraw-Hill, 1953. (Na. '
tional Nuclear Energy series, Manhattan
Project Technical Sect., Div. 6, vadsspitx 4,

p. 1970-1991). Abstracted in: Ch
1953, 47: 107042, 2 ni

382

Fontaine, M. SUR LA RELATION EXI
POISSONS MARINS ET POTAMOTOQUEssgﬁgggcgﬁz P
TENEUR EN PHOSPHORE INORGANIQUE DU SERUM ET
L'OSSIFICATION DU SQUELETTE. (. rend. Acad
sc., 1932, 194: 395-396. 3 refs. Ap. =
stracted inT Chem. Abstr., 1932, 26: 4881
383 T :
Hodge, H., C., Bale, W, F, and
MOLECULAR CONSTITUTION OF T03;£EX§§'BgﬁEL'
PHOSPHATES. J. Biol, Chem., 1937, 119.
Proc., 49. An abstract. "Teeth ’bggg'
commercial tricalcium phosphates and S’1
cium phosphates precipitated at 63 7 2:1_
have hydroxylapatite diffraction pat%e
before ignition., After ignition, mor fos
less change occurs tOI@“C33P203 éattei or
depending on the Ca:P'ratic.” At pg 7  ih
Ca:P ratio depends more on mode 02 reci i—
tation than on amounts of Ca ang p zddgdp
From electrometric titrations, the precipi-
tates are either CaHPO4 or have the hydro-
xylapatite lattice."
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Karaila, E. UBER DEN PHOSPHORGEHALT DER MUS-

KELN UND DER KNOCHEN NORMALER UND BEI

RACHITOGENISCHER DIAT GEHALTENER KANINCHEN.
Skand. Arch. Physiol., Berl,, 1937, 77: 48-
égbl Abstracted in: Chem. Abstr., 1938, 32:

85

. Keal jenhofT -Sloot, W. Jd. A.:T. and Kraoon, D. B.
ON THE PHOSPHORUS COMPOUNDS IN THE SKELETON
AND IN THE SOFT PARTS OF CHICKEN EMBRYOS.
Arch. néerl. physiol., 1942, 26: 239-249. 3
refs:.3 Abstracted in: Chem. Abstr., 1944, 38:
59183. B

386
McLean, F. C. THE ECONOMY OF PHOSPHORUS IN
THE ANIMAL KINGDOM. IN: BIOLOGICAL ACTION
OF THE VITAMINS; A SYMPOSIUM. (Evans,
E. A, Jr., ed.) Chicago, The University
offCh1cago Press, 1942. p. 185-201. 13
refs.
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Manery, J. F. and Bale, W. F. THE PENETRATION
OF RADIOACTIVE SODIUM AND PHOSPHORUS INTO
EXTRA- AND INTRACELLULAR PHASES OF TISSUES.
Am, J. Physiol., 1941, 132: 215-231. 24
refs. The femur of the rat is one of the
tissues studied.

388
Manly, M. L. and Levy, S. R. ADSORPTION
STUDIES ON ENAMEL, DENTINE AND BONE. J.
Am. Chem., Soc., 1939, 61: 2588-2590. 12
refs. Abstracted in: Chem. Abstr., 1940,
34: 1436,

389

Manly, M, L., Hodge, H. C. and Van Voorhis,
S. N. DISTRIBUTION OF INGESTED PHOSPHORUS
IN BONE AND TEETH OF A DOG, SHOWN BY RADIO-
ACTIVE ISOTOPE., Proc. Soc. Exp. Biol.,
N. Y., 1940, 45: 70-72. 3 refs. Abstracted
in: Nutrit, Abstr., Aberdeen, 1940-41, 10:
No. 3590. "The uptake of radioactive phos-
phorus was greater in spongy than in dense
diaphyseal bone when salts of the element
were administered orally.... In dentine
the amounts of radioactive phosphorus were
constant for the various teeth, and of the
same order as that present in dense dia-
physeal bone. No more than traces of
phosphorus were found in the enamel.,"

390
Monetti, G. IL FOSFORO ACIDOSOLUBILE DEL
TESSUTO OSSEO. Boll. Soc. ital, biol.
sper., 1941, 16: 725-726. 2 refs., Ab-

stracted in: Chem. Abstr., 1946, 40: 61399,
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Neuman, W. F, and Riley, R. F. THE UPTAKE OF
RADIOACTIVE PHOSPHORUS BY THE CALCIFIED
TISSUES OF NORMAL AND CHOLINE-DEFICIENT
RATS. " J. Biol, Chem., 1947, 168: 545-554.
13 refs. "There is an initial, rapid
entrance of labeled phosphate into the
bones following administration of a trace
amount of the isotope. Most of this iso-
topic phosphate is temporarily 'fixed' in
the bones by an ionic exchange between the
fluids and the apatite crystals. The
mechanism of this exchange is discussed....
Severe choline deficiency in the albino rat
did not alter the uptake of isotopic phos-
phate by the femur to any marked degree. A
mild deficiency showed no effect."

392

cival, W. L., Findlay, D., Gross J. and
Pl b lond, ¢. P, AUTOGRAPHi¢ STUDIES OF THE

BONY TISSUES WITH RADIOACTIVE PHOSPHORUS
AND OF THE THYROID WITH RADIOACTIVE IODINE.
Anat. Rec., 1947, 97: 424, An abstract.
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Rogers, H. J., Weidmann, S. M. and Jones, g .

STUDIES ON THE SKELETAL TISSUES. III. THE
RATE OF EXCHANGE OF THE INORGANIC PHOSPHATE
IN DIFFERENT BONES AND PARTS OF BONES IN
VARIOUS SPECIES OF MAMMAL, Biochem. J.,
Lond., 1953, 54: 37-42. 22 refs. Abstracted
in: Biol, Abstr., Balt., 1953, 27: No. 27033;
Chem. Abstr., 1953, 47: 7066€, Rabbits,
cats, rats and ferrets were injected with 32p
as a tracer. The rate of exchange of phos-
phate in the cortical bone of cats was found
to be very much slower than in the same type
of bone in rabbits and rats. This difference
did not extend to the trabeculae of the can-
cellous metaphyseal bones. The distribution
of the tracer within the femoral and tibial
cortical bone of rabbits showed great

heterogeneity. The significance of this
heterogeneity is discussed.
394
Todd, W. R. THE REMOVAL OF INORGANIC PHOS -

PHORUS FROM PHOSPHATE SOLUTIONS BY RAT BONE.
Arch. Biochem., N. Y., 1943, 1: 369-372.

5 refs. "When a phosphate buffer is added
to minced rat bone there is a rapid decrease
in the inorganic phosphate content of the
buffer. Under the experimental conditions
described this phenomenon cannot be due to
enzymatic action. The possibility of an
ionic interchange is discussed."

395
Zetterstrdm, R. RENEWAL OF PHOSPHATE IN BONE

MINERALS. I. RENEWAL RATE OF PHOSPHATE IN
RELATION TO THE SOLUBILITY OF THE BONE
MINERALS. Biochim. biophys. acta, Amst.,
1952, 8: 283-293. 43 refs. '"The inorganic
part of bone tissue is composed of an un-
known number of fractions with different

. solubility when acetate buffers and saturated
inert ammonium sulphates are used as solvent
systems. The most soluble fractions also
have the most rapid rate of phosphate re-
newal; one fraction seems to be nearly in
ionic equilibrium with orthophosphate in
plasma. The significance of these observa-
tions has been discussed."

See:
6  f 264 346 351
354 387 1238 1944 1973
2169 2333 2681 2861 2919
2939 2948 2965

CHEMISTRY, INORGANIC - SODIUM

see also METABOLISM, INORGANIC - SODIUM
396 E
Dallemagne, M, J. and Mélon, J. L'ETAT CHIMI-

QUE DU MAGNESIUM ET DU SODIUM DES SELS OS-
SEUX. Arch, intermat. physiol., 1950, 58:
188-200. 18 refs. Abstracted in: Chem.
Abstr., 1952, 46: 51638. When mineralized
the magnesium and sodium of bone salts were
present as carbonate; when heated at 600°
centigrade they were liberated; before
heating they were fixed to the surface of
the phosphate crystals.

7

Harrison, H. E. THE SODIUM CONTENT OF BONE
AND OTHER CALCIFIED MATERIAL, J. Biol,
Chem,, 1937, 120: 457-462., 14 refs. The
excess sodium of the bone in normal animals
and those with various disorders of calci-
fication is, in general, directly propor-
tional to the calcium content, the ratio
being 1 to 30 molecules., It is suggested
that the sodium found in calcified material
is part of an apatite complex similar to
the sodium found in the naturally occurring
fluorapatite.



24

CHEMISTRY, INORGANIC - SODIUM (Continued)

398
Hodge, H. C., Eoas, W. F., Gimn, 9. ¥.}

Falkenheim, M., Gavett, E., Fowler, R. C.,
Thomas, I., Bonner, J. F, and Dessauer, G.
THE NATURE OF THE INSOLUBLE SODIUM OF BONE,
THE ADSORPTION OF SODIUM AT FORTY DEGREES
BY BONE, DENTIN, ENAMEL, AND HYDROXYAPATITE
AS SHOWN BY THE RADIOACTIVE ISOTOPE. J.

Biol, Chem,, 1943, 148: 321-331., 20 refs.
Abstracted in: Biol, Abstr., Balt., 1943,
17: Bo. 23946; Chen. Abstr., 1943, 37
0826, i
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Koss, W, F. and Ginn, J. T. DISTRIBUTION OF
SODIUM IN THE TEETH AND BONES OF DOGS AS
SHOWN BY THE RADIOACTIVE ISOTOPE. J. Dent.
Res., 1941, 20: 465-470. 10 refs. Ab-
gtracted’ in:~"Biol' Abstr.; Balt.,” 19427 16
No. 14732; Chem. Abstr., 1942, 36: 109297

400
Stoll, W. R. NATURE OF SODIUM IN BONE. Fed.
Proc., Balt., 1954, 13: 306. An abstract.
See:
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I. M. X-RAY DIFFRACTION PATTERN OF
EVIDENCE OF REFLEXIONS DUE TO THE OR-
GANIC CONSTITUENT. Nature, Lond., 1946,
157: 660-661, 8 refs. 'A comparison was
made of the diffractim patterns given by
intact rachitic bone, trypsin digested bone
and decalcified bone."

402
Eastoe, J. E. and Eastoe, B. THE ORGANIC
CONSTITUENTS OF MAMMALIAN COMPACT BONE.
Biochem. J., Lond., 1954, 57: 453-459.
36 refs.
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*Hori, S., Nagao, T. and Niwa, K. CYSTINE
AND TRYPTOPHAN CONTENTS OF OSSEIN. I,
CYSTINE CONTENT. Kagaku, 1944, 14: 255,
Abstrgcted in: Chem. Abstr., 1950, 44:
107509,

40%noue, T. BEITRAGE ZUR KENNTNIS DER ORGANI-
SCHEN BESTANDTEILE DES KNOCHENS. T8hoku

J. Exp. M., 1935, 26: 433-440. Abstracted
in: Chem. Abstr., 935, 29: 80812; Nutrit.

Abstr., Aberdeen, 1935-36, 5: No. 2846.

405
Ogino, T. [HISTOLOGICAL STUDIES ON THE GLY-
COGEN CONTENT OF THE OSTEOCHONDRAL JUNCTION
OF RAT RIBS] Sei-i-kai M. J., 1941, 60:
941-957. pl. English abstract, p. 7-8.
Abstracted in: Chem. Abstr., 1942, 36: 5402

406
Ohno, K, and Nanba, T. EINFLUSS DER SUB-
CUTANEN INJEKTION DES OSSOPHYTS AUF DEN
HEILUNGSVORGANG DER KNOCHENFRAKTUR.
Kumamoto M. J., 1934, 10: 401-402.

407
Preto Parvis, V. GLICOGENO E OSSIFICAZIONE
IN EMBRIONI DI RATTO. Arch. Ist. biochim.
ital., 1938, 10: 281-288., pl. 12 refs.

Abstracted in: Chem. Abstr., 1939, 33:
21929. In rat embryos histochemical
studies were made of the distribution of
glycogen in ossifying tissues.

408

Rogers, H. J. OBSERVATIONS ON THE ORGANIC
MATRIX OF BONE. Biochem. J., Lond., 1949,
45: Proc., 24-25. Abstracted in: Excerpta

med., Sect. 2, 1950, 3: No. 5100.
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Beaulieu, M. M. and Dallemagne, M. J. LA
CONSTANCE DU TAUX DES CITRATES DE L'OS.
Arch. internat. physiol., Liége, 1951, 59:
183-190. 13 refs. Abstracted in: Chem.
Abstr., 1953, 47: 28781; Ber. ges. Physiol.,
1952-53, 151: 294 .

410
Beaulieu, M, M. and Herve, A. RAYONS X ET
ACIDE CITRIQUE DE L'OS. Bull. Soc. chim.
biol., Par., 1953, 35: 491-493, Abstracted
in: Chem. Abstr., 1954, 48: 755d.

411

*Buffa, P. SULLA PRESENZA DI ACIDO CITRICO
NELLE STRUTTURE ANIMALI CALCIFICATE. Atti
Accad. naz. Lincei, Rendic., Class. sc. fis.,
1952, 13: 417-421. Abstracted in: Chem.
Abstr.sel958, 4755180,

412
Cartier, P. LES_CONSTITUANTS MI

TISSUS CALCIFIES. V. LES ANIOggngggAgggUES
DE L'OS. Bull. Soc. chim. biol., Par.,
1951, 33: 161-169. 8 refs. The long bones
of rabbits and rats of various ages and of
sheep embryos at different stages of de-
velopment were analyzed for calcium, phos-
phorus and nitrogen content and for cltrip
agd lactic acids. It was found that car-
t}lage is rich in lactic acid and poor in
citric acid and that the citric acid level
in bone tissue is constant while that of
lacpig acid, high in the early stages of
ossification, decreases constantly until it
reaches the relatively constant level of
definitive bone.

413
CITRIC ACID IN BONE. (Editorial), J. Am. M,
Ass., 1942, 120: 208. 2 refs. A short
survey with particular reference to
Dickens' work,

414

Day, H. G. THE RELATION OF PHYTIN TO THE
CALCIFYING ACTION OF CITRATES. J. Nutrit,
1940, 20: 157-168. 23 refs. Abstracted
in: Biol. Abstr., Balt., 1941, 15: No. 278
By determinations of bone ash of young ratg
it was shown that "a beneficial effect of
citrates in ricketogenic diets does not oc-
cur unless there is a high Ca:P ratio and
appreciable quantities of phytin, or per-
haps other phosphorus containing complexes
of low biological availability."

.
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Dickens, F. THE CITRIC ACID CONTENT OF ANIMAL

416

TISSUES, WITH REFERENCE TO ITS OCCURRENCE IN
BONE AND TUMOUR. Biochem. J., Lond., 1941,
35: 1011-1023. 30 refs. Abstracted in:
Bigl, Abstr., Balt., 1942, 16: No. 12451:
Chem. Abstr., 1942, 36: 41809, The citric
acid content of solid tissues of several
species of animals was determined. It was
found that the hard substance of bone con-
tains the greatest part (70%) of the total
body content. The marrow and cartilage con-
tain much less. Variations in the concen-
tration of citric acid in bone were reported,
which would seem to indicate that the skele-
ton acts as a reservoir from which citric
acid can be mobilized.

Dixon, T. F. CITRIC ACID AND CALCIUM ME-

417

TABOLISM. J. Bone Surg., 1951, 33B: 268-
271, 26 refs. A short review.

Dixon, T. F. and Perkins, H. R, CITRIC ACID

418

AND BONE METABOLISM. Biochem. J., Lond.,
1952, 52: 260-265. 22 refs. Abstracted
in: Chem. Abstr., 1953, 47: 732f; Biol.
Abstr., Balt., 1953, 27: No. 966Ll.. "it
appears that all the parts of bone ex-
amined have, by comparison with other
tissues, e.g., kidney or liver, citroge-
nase and aconitase activities much greater
than those of isocitric dehydrogenase. The
mechanism for the production of a local high
concentration of citric acid therefore
exists in bone. ... Increasing concentra-
tions of citrate inhibit the calcification
of hypertrophic rat cartilage in vitro."

Fantl, P. and Rome, N. CALCIUM AND CITRIC

419

ACID METABOLISM IN BONE DISEASES. Proc.
R. Australas. Coll. Physicians, 1947, 2:
52-55. 15 refs. -

Hathaway, M. L., and Meyer, F. L. CITRIC ACID

AND ITS SALTS AS CALCIFYING AGENTS IN RATS.
. Nabristl; 11939 [ 79 419-427 712 ‘refs
Abstracted in: Chem. Abstr., 1939, 33:
63981; Biol. Abstr., Balt., 1939, 13: No.
10945. T,
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Heﬁgig, W., Schmahl, N. G. and Theopold, W.
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ER CALCIUM-CITRONENSAURE-KOMPLEXE .
Biochem. Zschr., 1951, 321: 401-409. 29
refs. Abstracted in: Excerpta med., Sect.
2, 19525 3 No:1 1582 «Chenl i Abstr. #1951
45: 73025

Klinke, K, PROBLEME DES CALCIUMSTOFFWECHSELS
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UND DER RACHITIS. Mschr. Kinderh., 1950,
98: 113-115. Abstracted in: Chem. Abstr.,
1950, 44: 73992,

Lecoq, R. ACTION DE L'ACIDE CITRIQUE SUR LES
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DEUX VARIETES DE RACHITISME EXPERIMENTAL.
C. rend. Soc. biol., 1949, 143: 452-454. 6
refs. Abstracted in: Chem. Abstr., 1950,
44: 2611¢; Biol. Abstr., Balt #1951, EE:
No. 623. Young white rats with two kinds
of experimental rickets were treated with
citric acid. A distinct recalcification

of bone lesions was observed in alkalotic
rickets, but in acidotic ultraviolet-
resistant rickets no effect was noted.

Leonards, J. R. and Free, A. H. THE CITRATE

CONTENT OF THE SKELETON AS INFLUENCED BY
PROLONGED FEEDING OF ACID-PRODUCING AND
BASE-PRODUCING SALT. J. Biol. Chem., 1944,
155: 503-506. 11 refs. Abstracted in:
Biol. Abstr., Balt,, 1945, 19: No. 2403;
Chem. Abstr., 1945, 39: 3317 The citrate
content of the skelefon was not altered by
prolonged feeding of sodium citrate or
ammonium fluid.

25

42gin, P. and Delmas, A. RESERVES MINERALES
OSSEUSES DU FOETUS HUMAIN. TENEUR EN
CITRATES. C. rend. Ass. anat., 1952,
38.meet., No. 69, 822-824. 3 refs. De-
terminations were made of the distribution
of bone citrates in the human fetus. The
relatively high content was greater in the
diaphysis than in the epiphysis.

425
Rominger, E. CITRIC ACID AND RICKETS. Acta
paediat., Upps., 1948, 36: 336-341. 14 refs.
"Vitamin D and citric acid prevent and cure
rickets both probably by formation of Ca
complex salts which no longer have cationic
properties."

426

Schubert, J. AN EXPERIMENTAL STUDY OF THE
EFFECT OF ZIRCONIUM AND SODIUM CITRATE
TREATMENT ON THE METABOLISM OF PLUTONIUM
AND RADIOYTTRIUM. J. Laborat. Clin. M.,
1949, 34: 313-325. 8 refs. Abstracted
in: Biol. Abstr., Balt., 1949, 23: No.
20673 . =

427
Schubert, J. and White, M. R.. EFFECT OF
CITRATE SALTS AND OTHER CHEMICAL FACTORS ON
THE DISTRIBUTION AND EXCRETION OF BERYLLIUM.
J. Laborat. Clin. M., 1950, 35: 854-864. 20
refs. Abstracted in: Excerpta med., Sect.
25> 1951345 5No. .~ 2183 ¢

428

Shohl, A. T. THE EFFECT OF THE ACID-BASE CON-
TENT OF THE DIET UPON THE PRODUCTION AND
CURE OF RICKETS WITH SPECIAL REFERENCE TO
CITRATES. J. Nutrit,, 1937, 14: 69-83. 22
refs. Young albino rats were fed diets of
eight different calcium-phosphorus ratios.
Ammonium chloride-ammonium carbonate mix-
tures added to non-rachitogenic diets
rendered them rachitogenic. Citric acid-
sodium citrate mixtures added to rachito-
genic diets rendered them non-rachitogenic,
in certain conditions. Of the organic acids
tested only the citrates and tartrates were
effective in rickets prevention.

429

Steenbock, H. and Bellin, S. A. VITAMIN D AND
TISSUE CITRATE. "  J. Biol. Chem.," 1953, 205:
985-991. 25 refs. "The citrate content of
blood, bone, kidney, heart, and the small
intestine of rats on normal or low-P rachito-
genic rations was increased by physiological
doses of vitamin D." It appears that the in-
crease in urinary citrate is a reflection of
its increased accumulation in certain tis-
sues."

430
Tailfel, K. and Krusen, F, DIE CITRONENSAURE
ALS KONSTITUIERENDER BAUSTEIN DER KNOCHEN
UND ZAHNE. Biochem. Zschr., 1952, 322:
368-370. 6 refs. Abstracted in: BIol.
Abstr., Balt., 1953, 27: No. 16397; Chem.
Abstr., 1952, 46: 7196b.

431
Thunberg, T. OCCURRENCE AND SIGNIFICANCE OF
CITRIC ACID IN THE ANIMAL ORGANISM. Physiol.
Rev., 1953, 33: 1-12, 72 refs. A general
review. For bone, see particularly p. 7.
Abstracted in: Chem. Abstr., 1953, 47: 4987f,

43%hunberg, T. SOME INFORMATION ON THE CITRIC
ACID CONTENT OF BONE SUBSTANCE. Acta
physiol. scand., 1948, 15: 38-46. 18 refs.
Abstracted in: Excerpta med., Sect. 2, 1948,
1: No. 5008; Biol. Abstr., Balt., 1949, 23:
No. 23096. "The citrate content was highest
in compact bone and least in spongy bone.
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Human bone contained 0.9 to 2 per cent per

gram of dried fat-free substance; those of
a bird (Larus ridibundus) 0.60 to 2,7 per

cent; and the spines of cod, mackerel and
herring, 2, 1.6 and 4.3 per cent respec-
tively. The bones of frogs that had been

kept in the laboratory for a year contained
only about 0.3 per cent." - Excerpta med.

See:
255 256 831 1813 2839
2864 2865 2866 2876 2951

CHEMISTRY, ORGANIC - COLLAGEN AND RETICULIN

see COLLAGEN AND RETICULIN

CHEMISTRY, ORGANIC - ENZYMES
see ENZYME RELATIONEHIPS and subdivisions

CHEMISTRY, ORGANIC - GLYCOPROTEINS AND MUCOPOLY-
SACCHARIDES

see GLYCOPROTEINS AND MUCOPOLYSACCHARIDES

CHEMISTRY, ORGANIC - LIPOIDS

3:élaassen, V., Vogels, R. J. and Wostmann, B.
S. J. AN INDEPENDANT SYNTHESIS OF PHOS-
PHOLIPIDS IN THE FEMUR AND TIBIA OF WHITE
RATS. Nature, Lond., 1952, 169: 191-192,
3 refs. Abstracted in: Nutrit. Abstr.,
Aberdeen, 1952, 22: No. 877. Experiments
performed in vivo in the rat and repro-
duced in vitro with bone fragments from
femur and tibia show that an independent
synthesis of phospholipids takes place in
bone marrow.

434
Nagy, I.;:Savay.. G, andCsillik, B. - A
PORCSEJTEK LIPOIDTARTALMA ES A CSONTOSODAS
KOZOTTI OSSZEFUGGESROL. [CORRELATION BE-
TWEEN THE LIPOID CONTENT OF CARTILAGE CELLS
AND OSSIFICATION] Kisérletes orvostud.,

1951, 3: 267-270. 10 refs. German trans-
lation in: Acta morph. hung., 1953, 3: 483-
487.
435
Nagy, /L., Seyay, 6.y Berek L. andsCaillik; ‘B

VERANDERUNGEN DES FETTGEHALTES IN DEN KNORPEL-

ZELLEN WAHREND DES EMBRYONALEN LEBENS. Acta
morph. hung., 1951, 1: 307-312. 12 refs.
436
Newlin, H. E. and McCay, C. M., THE RELATION

BETWEEN THE BONE LIPIDS OF RABBITS AND THE
DIET. &. Blol, Chem., 1941, 1401: Proc.
97-98. An abstract.

437
Nicolosi, G. and Petrina, N. REPERTI ISTO-
CHIMICI LIPOIDEI NEL CALLO OSSEO SPERI-
MENTALE. Med. sper., Tor., 1948, 19: 265-
288. 49 refs. Abstracted in: Excerpta
med., Sect. 5, 1949, 2: No. 3410.

438
Nordfeldt, S. THE INFLUENCE OF PHOSPHORUS,
CALCIUM AND VITAMIN D3 UPON THE FAT CONTENT
OF THE SKELETON IN GROWING PIGS. J.
Nutrit., 1946, 31: 565-572. 13 refs., Ab-
stracted in: Biol. Abstr., Balt., 1946, 20:
No. 16959; Chem. Abstr., 1946, 40: 511467
439
Zimmermann, G.
TRACTION OF FAT FROM BONES]
1935, 58: 298-299. 7 refs.

CSONTOK ZSTRTALANITASA.
Allatorv.

[ EX-
lap.,
See:

93 143 2660

445
Dodds, G. S.

CHEMISTRY, ORGANIC - VARIATIONS WITH AGE AND
KINDS OF BONE

see CHEMISTRY - VARIATIONS WITH AGE AND KINDS
OF BONE

CHONDROGENESIS

440
Baisset, A., Douste-Blazy, L., Montast;;§:
P., Plapel, H. and Virenque, J. CO¥ o
BUTION L'E£TUDE EXPERIMENTALE DE L ACTI
DES HORMONES SUR LA CROISSANCE DES 0s

LONGS. Sem. h8p., Paris, 1953, 29: 63-69.
32 refs. Abstracted in: Intgruaff Abstr.
Surg., 1953, 97: 286. Experiments on male

white rats indicated that the development
of the epiphyseal cartilage is dependent
upon a balance between the sex hormones
and the anterior pituitary growth hormone.
The article contains a review of the
literature.
441

Baume, L. J. and Becks, H. THE TOPOGENESIS
OF THE MANDIBULAR PERMANENT MOLARS; A
ROENTGENOGRAPHIC AND HISTOLOGIC STUDY IN
RHESUS MACAQUE. Oral Surg., 1953, 6: 850-
868. 40 refs. In this study of the man-
dibles of a series of rhesus monkeys it was
found that the ramus grows by chondrogene-
sis and endochondral ossification at the
condylar head, which processes in turn in-
duce membranous bone formation chiefly at
the posterior border. Growth of the ramus
is in a posterolateral direction. The de-
velopment of the germ is controlled by the
differential growth of the odontogenic
epithelium at distinct areas. The corre-
lation in time of the ramal and dentdl de-
velopment is noted. The study is preceded
by a review of the literature.

442

Berezkina, L, F, O VOZMOZHNOSTI INDUKTSII
KHRIASHCHEOBRAZOVANIIA IN VITRO. [POSSI-
BILITY OF INDUCED FORMATION OF CARTILAGE
IN VITRO] Izv. Akad. nauk, Moskva, ser.
biol., 1943, No. 2, 67-73. 11 refs. Eng-
lish summary. Small pieces of hatching
chick retina were added to pure cultures of
fibrocites from chick embryo heart and cul-
tivated for 28 days. All elements except
the pigment epithelium degenerated and an
enhanced formation of fibres took place in
the connective tissue. There was no sign
of formation of cartilage or bone. Since
there is an increased formation of fibres
with the use of cartilage or fibrous con-
nective tissue as well as with retina, it
is concluded that neither retina nor carti-
lage can induce cartilage formation in vitro
in tissues not endowed with chondrogenic
potency.

443
Borghese, E. INDAGINE ISTOC
"SFERULA ACIDOFILA" DELLE ORLAgIE SULLA
GINEE IPERTROFICHE. Boll. Soc. ital biel
sper., 1953, 29: 292-293. 7 refs. Ape
stracted in: Chem. Abstr., 1954, 48. 2212

444
Clark, E- 8. and Clark; E.. L
SERVATIONS ON NEW FORMATION
BONE IN THE LIVING MAMMAL,
1942, 70: 167-200. 30 refs
Biol, Kbstr., Balt., 1942, ]

MICROSCOPIC OB-
OF CARTILAGE AND
Am, &, Anat.,
Abstracted in:
16: No. 16424,

ROW FORMATION
OF ARRANGEMENT OF CARTILA
CHONDRAL OSSIFICATION,
46: 385-399. 2 pl. Abstracteq in:
Kbstr., Balt., 1931, 5: No. 25546 ?%22;
studies were made upon developing bones of
dog fetuses and young puppies but compari-
sons were made constantly with material
from cat, pig, and man.

AND OTHER TYPES
GE CELLS IN ENDO-
Anat. Rec., 1930,
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446
Elliott, H. C. STUDIES ON ARTICULAR CARTI-
LAGE. I. GROWTH MECHANISMS. Am. J. Anat.,
1936, 58: 127-145. 2 pl. Approx. 25

refs. “The study '"deals primarily with the
mechanism by which articular cartilage com-
pensates for normal wear due to movement in
the joint; as a necessary preliminary it
also deals with growth in immature sub-
jects - that is, developmental as distinct
from maintenance growth."

447
Fell, H. B, CHONDROGENESIS IN CULTURES OF
ENDOSTEUM. Proc. R. Soc., Ser. B, Biol.
Sc,, Lond., 1933, 112: 417-427. -3 pl. '8
refs. Abstracted Im: Biol, Abstr., Balt.,
1936, 10: No. 6939.

448

Glucksmann, A. STUDIES ON BONE MECHANICS IN
VITRO. II. THE ROLE OF TENSION AND PRESSURE
IN CHONDROGENESIS. Anat. Rec., 1939, 73:
39-54. 2 pl. 6 refs. Abstracted in: Biol.
Abstr., Balt., 1939, 13: No. 4387.

449

Gromtseva, K. E. GISTOLOGICKESKIE ISSLEDO-
VANIIA KHRIASHCHA. [HISTOLOGICAL STUDY OF
CARTILAGE] 1Izv. Akad. nauk. SSSR, ser.
biol., Moskva, 1950, No. 4, 100-107. 6
refs. Changes in the cell elements of
hyaline cartilage were studied in man during
embryonic and post-natal development.

Ham, A. W. THE VARIABILITY OF THE PLANES OF
CELL DIVISION IN THE CARTILAGE COLUMNS OF
THE GROWING EPIPHYSEAL PLATE. Anat. Rec.,
1931, 51: 125-133. pl. 2 refs. Abstracted
in: Biol, Abstr., Balt., 1933, 7: No. 11927.

451
Krompecher, S.
FASERKNORPELS .
236.

DIE ENTSTEHUNGSBEDINGUNGEN DES
Anat. Anz., 1938, 85: 229-

452
Mattick. ZUR BIOLOGIE DES KNORPELS. Anat.
Anz., 1951, 98: Suppl., 78-85. 2 refs.
Abstracted in: Excerpta med., Sect. 1, 1953,
7: No. 2132.

453

Nasonov, N. V. OBRAZOVANIE KHRIASHCHA IN VITRO
Y AKSOLOTLIA. [THE FORMATION OF CARTILAGE IN
VITRO IN THE AXOLOTL] C. rend. Acad. sc.
SSSR, 1934, 3: 202-207. 3 refs. In Russian
and English.” Connective tissue from sides of
anterior part of body of l-year-old axolotl
was placed in axolotl blood plasma and an
extract of axolotl cartilages from tarsus
and epiphyses from fibula, tibia and femur
containing a substance called chondrogene was
added. Moving cells, surrounded by a more
compact basic substance were observed from
beginning of growth of cultures. This sub-
stance joined the cells and prevented them
from spreading. The basic substance became
more compact and a tissue possessing char-
acteristics of hyaline cartilage was formed.

454
*Nauch, E. T. VERSUCHE ZUR AUFKLARUNG DER
ENSTEHUNGSBEDINGUNGEN FUR KNORPELGEWEBE.
Verh. Anat. Ges., 1939, 47: 297-301.

455
Oinuma, S. ZYTOLOGISCHE UNTERSUCHUNGEN DER
HYALINENORPELZELLEN DES MENSCHEN. Okajimas
fol. anat., 1939, 18: 307-336. BlZ " 68
refs.
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456
Prader, A. DIE ENTWICELUNG DER ZWISCHEN-

WIRBELSCHEIBE BEIM MENSCHLICHEN KEIMLING.
Acta anat., Basel, 1947, 3: 115-152, 24
refs. Abstracted in: Biol. Abstr., Balt.,
1948, 22: No. 18553. The development of
the intervertebral disk is studied in
serial sections of the vertebral column of
the human embryo, fetus and newborn infant.

457
V. and Roncoroni, G. CONTRIBU-

Prggolgg;gigélco E ISTOCHIMICO ALLO STUDIO
DELLA CONDROGENESI. Atti. Soc. ital. anat.,
Pavia, 1951, 13.meet., 263-266. In rats of
different ages morphological and histo-
chemical studies were made of the processes
of chondrogenesis.

458
Pritchard, J. J. A CYTOLOGICAL AND HISTOCHEMI-
CAL STUDY OF BONE AND CARTILAGE FORMATION IN
THE RAT. J. Anat., Lond., 1952, 86: 259-277.
4 pl. 42 refs. Abstracted in: Biol. Abstr.,
Balt., 1953, 27: No. 166601; Brit. Abstr.,
Scet. 2131, 1950 . 2,

459
Sensenig, E. C. NOTE ON THE FORMATION OF CAR-
TILAGE. Anat. Rec., 1948, 100: 615-619.
pl. 4 refs. Abstracted in: Excerpta med,,
Seet 1., 1949 .3 " No: = 589 =Hiol " AbSErer,

Balt., 1949, 23T No. 1143.

460
Shands, A. R., Jr. THE REGENERATION OF HYALINE
CARTILAGE IN JOINTS; AN EXPERIMENTAL STUDY.
Arch. Surg., 1931, 22: 137-178. 25 refs.

46
éheehan, J. F. A CYTOLOGICAL STUDY OF THE
CARTILAGE CELLS OF DEVELOPING LONG BONES OF
THE RAT, WITH SPECIAL REFERENCE TO THE GOLGI

APARATUS, MITOCHONDRIA, NEUTRAL-RED BODIES
AND LIPID INCLUSIONS. J. Morph., 1948, 82:

151-199.. .5.pl. .Approx. 65 refs.. Ab-
stracted in: Excerpta med., Sect. 1, 1949,
3: No. 682.
462
Terada, E. A HISTOLOGIC STUDY OF THE CARTI-

LAGE OF THE LOWER END OF HUMAN FEMUR IN
EVERY FETAL STAGE. Jap. J. Obst., 1934, 17:
186-193. 2 pl. 18 refs. Abstracted in:
Biol. Abstr., Balt., 1936, 10: No. 4471.

463

Wagenfeld, M. UBER DIE NEUBILDUNG VON KNORPEL-
ZELLEN. Virchow's Arch., 1952, 321: 535-536.
3 refs. Abstracted in: Excerpta med., Sect.

5, 1953, 6: No. 984.

See:

492 1023 1085 1281 2416
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464

Amprino, R. QUELQUES DONEES SUR L'HISTO-
PHYSIOLOGIE DU TISSU OSSEUX. C. rend. Ass.
anat., 1950, 37: 11-19. A study of the
circulation of the intra-osseous fluids in
compact and spongy bone and their passage
through the cement substance, The role of
the fluids in calcification is explained.

465
Anseroff, N. J. DIE ARTERIEN DER LANGEN
KNOCHEN DES MENSCHEN. Zschr, Apnat. Entw.
1934, 103: 793-812, 59 refs.
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466
*Anseroff, N. J. DIE ARTERIEN DES CHLUSSEL-
BEINS. Zschr. Anat. Entw., 1936, 106: 271-
275. Abstracted in: Biol. Abstr., Balt.,

1937, 11: No. 14729.

467
Anseroff, N. J. DIE ARTERIEN DES SKELETS DER
HAND UND DES FUSSES DES MENSCHEN., Zschr.
Anat. Entw., 1936, 106: 193-208. 4 refs.

468
Benassi, E, LO SVILUPPO E TROFISMO DELLO
SCHELETRO DEGLI ARTI IN RAPPORTO ALLA
ALLACCIATURA DEI VASI PRINCIPALI. Arch.
ital. chir., 1931, 28: 49-68. 10 refs.
Abstracted in: Biol, Abstr., 1932, 6:
No. 17300. o

469
Benda, R. and Debray, C. MODIFICATIONS LO-
CALES CONSECUTIVES A DES INJECTIONS INTRA-
MEDULLAIRES OSSEUSES DE SALICYLATE DE SOUDE
EN SOLUTION CONCENTREE. C. rend. Soc.
biol., 1939, 130: 141-143. Abstracted in:
Blol. “Abstx. .- Balt ., 1941, 15: No. 4277.

470

Bentzik, M. and Nagy, S. CONTRIBUTION TO THE
BLOOD SUPPLY OF TUBULAR BONES IN EXPERIMEN-
TAL ANIMALS. Acta morphol., Budap., 1951,
1: 262. The periosteal circulation of dogs,
cats and rabbits was studied and found to be
supplied by strong branches of the main ar-
tery of the extremity; the largest periosteal
artery is a branch of the arteris femoralis
proximalis. Ligature of the periosteal ar-
tery induced hypoxemia in the bone marrow
with resulting erythrocytosis in the medullar
veins and peripheral circulation.

471
Bich, A. STUDIO SPERIMENTALE SULL'INFLUENZA
DELLA LEGATURA DEI VASI PROFONDI SULLA FOR-
MAZIONE DEL CALLO. Arch. ital. chir., 1931,
30: 449-467. 36 refs.

472

Blair, H. C. THE ALTERNATION OF BLOOD SUPPLY
AS A CAUSE FOR NORMAL CALCIFICATION OF BONE.
Surg. Gyn. Obst., 1938, 67: 413-423. 26
refs. Abstracted in: Nutrit. Abstr., Aber-
deen, 1938-39, 8: No. 4968. "A theory that
alternating ischemia and hyperemia maintain
normal calcification of bone and aid in the
healing of fractures is presented."

473
BLOOD-FLOW IN BONE. Lancet, Lond., 1947, 1:

416. Abstracted in: Excerpta med., SectT
2, 1948, 1: No. 540.

474
Bruno, G, IL TESSUTO OSSEO. Rass. clin.

K ; 26: 8-11. Translation in:
Resenha clin, cient., S. Paulo, 1951, 20:
43-46. Abstracted in: Excerpta med., Sect.
1, 1951, 5: No. 371. From a review of the
literature and discussion of the histology
and physiology of bone tissue, it is con-
cluded that the constant processes of re-
sorption and reconstruction of bone lamellae
and the Haversian systems are closely re-
lated to vascular modifications; bone re-
sistance to stress is in direct proportion
to bone mineralization.

475
Burdeaux, B, D., Jr. and Hutchison, W. J,
ETIOLOGY OF TRAUMATIC OSTEOPOROSIS, J.
Bone Surg., 1953, 35A: 479-488. 17 refs.
Abstracted in: Excerpta med., Sect. 9, 1954,
8: No. 612,

476 g
Cole Rous, M. CALCIFICATION, OSSIFICATION

DECALCIFICATION. Clin. Proc., Cape ToWwD)
1942, 1: 257-262. 50 refs. "The view that
bone formation depends entirely upon the
specific action of the osteoblasts can no
longer be logically held in the light of
evidence which has accumulated. There 18 e
general agreement amongst modern radiologists
and pathologists that sclerosis of bone in-
dicates a.reduction, and bone atrophy an 1=
crease, of blood supply."

477

. C. EFFECTS OF REDUCED BLOOD
cogéggtghéncaogE. Am. J. Physiol., 1952,
169: 26-33. 10 refs. Abstracted in:
Excerpta med., Sect. 9, 1953, 7: No. 8310.
A report on the changes in physical prop-
erties of bone produced by reduction in

blood supply.

478
Coppo, M. STUDI SULLA COMPOSIZIONE MINERALE
DELLE OSSA. III. AZIONE DI PROCESSI SUP-
PURATIVI, DELLA STASI E DELLA NEVRECTOMIA
(RICERCHE SPERIMENTALI). Pathologica,
Genova, 1935, 27: 294-310.

79
: Coppo, M. STUDI SULLA COMPOSIZIONE MINERALE
DELLE OSSA. 1IV. AZIONE DELL'IMMOBILIZZAZIONE
E DELLA ISCHEMIA. RICERCHE SPERIMENTALI.
Fisiol. & med., Roma, 1935, 6: 249-258. 4
refs,

480
Del Bello, N. IL BLOCCO NOVOCAINICO NEI SUOI
EFFETTI, LOCALE ED A DISTANZA, SUL PROCESSO
DI GUARIGIONE DELLE FRATTURE SPERIMENTALI.

Ricer: ” pat: fsper.; 1947,:35:. 53-76. 73
refs. Apstracted in: Chem. Abstr., 1950,
44: 9551,
481
De Lorimier, A, A. REFLEX HYPEREMIC DEOSSI-
FICATIONS." Bull. Hosp. Jolmt Disyl =N v
1951, 12: 22-37. 17 refs. This type of

deossification was found in 239 out of 350
cases selected from cross-files identified
as osteoporosis, infectious arthritis, frac-
tures, amputations, transverse myelitis,
peripheral nerve injuries, tabes dorsalis
and various neoplasms. Observations are
discussed.

482

De Lorimier, A. A., Minear, W. L. and Boyd,
H. B. REFLEX HYPEREMIC DEOSSIFICATIONS
REGIONAL TO JOINTS OF THE EXTREMITIES.
Radiology, 1946, 46: 227-236. 27 refs.
Discussion: p. 235,

483

De Marneffe, R. A PROPOS DE LA -
TION DES OS LONGS. Rev. chir.vg§%EEQFTZA
Pax., 1952, 38: 64-69. This description of
blood circulation in the long bones stresses
the importance of the special vein systems
and notes the effects of faulty circulation,
Suppression of the periosteal blood Supply
alters the structure of compact diaphyses]
bone; simultaneous suppression of the medul-
lary blood supply causes the lesions of
osteitis fibrosa.

484

De Marneffe, R. LES CONNAISSANCES ACTUELLgg
DE LA VASCULARISATION DES OS ET LEUR INCy_
DENCE SUR LA PATHOLOGIE DE CE TISSU. Rey
rhumat,, Par., 1953, 20: F18-119, ' Ab-
stracted in: Excerpta med., Sect. 1. 1954
8: No, 242 rullsah brief review of the
Jascularization of bone and the degree of
participation of the medgllary and periog-
teal systems. Emphasis is laid on the im-
portance of these anatomical facts in phy-
siological conditions of blood circulation
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in bone and in pathological conditionms,
such as: aseptic necrosis of the femur
head, luxation of the hip, delayed union
of fractures, osteomyelitis, pseudo-
arthrosis, callus formation and osteo-
chondritis. This importance is increased
by the possibilities of modern vascular
therapeutics."

485
De Marneffe, R. RECHERCHES MORPHOLOGIQUES ET
EXPERIMENTALES SUR LA VASCULARISATION OS-
SEUSE. Acta chir. belg., 1951, 50: 469-488;
568-599 and 681-704. 7 pl. 101 refs.

486

De Marneffe, R. LES VAISSEAUX DES OS. In:
Lacroix, P. L'OS ET LES MECANISMES DE SA
FORMATION; ETUDE MORPHOLOGIQUE. J. physiol.,
B 1951 43: 394-399. A summary of re-
search done on the'vascularization of the
long bones of the rat, guinea pig and rab-
bit with limited application to human
anatomy.

487
Dias-Amado, L. L'IRRIGATION DE LA METAPHYSE
ET DE LA DIAPHYSE DES OS LONGS. Arch.

portug. sc. biol., 1950-1951, 10: Suppl.,
99-101. -

488

Dickinson, P. H. VENOUS STASIS AND BONE
GROWTH. Exp. M. & S., Basel, 1953, 11: 49-
53. 12 refs. Venous stasis was produced
surgically in puppies and studied with
oscillometer and thermocouple readings,
teleoroentgenograms and venograms. Results
indicated that venous stasis does not pro-
duce increased bone growth.

489
Ducuing, J., Marqués, P., Baux, R., Paillé, J.
and Voisin, R. PHYSIOLOGIE DE LA CIRCULA-
TION OSSEUSE. J. radiol. é&lectr., 1951, 32:
189-196. 17 refsi

490

Fedorov, I. I. DER DOMINANTE MECHANISMUS IN
DER GENESE DER ANDERUNGEN DES KALZIUM- UND
PHOSPHORSPIEGELS IM BLUT NACH EXPERIMENTELLEN

ENOCHENFRAKTUREN. Bull. biol. méd. exp.
URSS, 1940, 9: 376-379.

491

Foptex, 'Ry ‘N, Kelly, R: P., Jr . aod NatLs,

W. M,, Jr. EXPERIMENTAL INFARCTION OF BONE
AND BONE MARROW. SEQUELAE OF SEVERANCE OF
THE NUTRIENT ARTERY AND STRIPPING OF PERI-
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bits. ... Both the glucolytic and the
dehydrogenase activity of the callus attain
their highest value at the time when calci-
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the bones was the same as that of controls.

*Ludwig, K. S. VITAMIN A-MANGEL UND UBER-

DOSIERUNG UND IHRE BEZIEHUNGEN ZUM GEHALT AN
ALKALISCHER PHOSPHATASE DER EPIPHYSENFUGE .
Internat. Zschr, Vitaminforsch., Bern, 1953,
25: 98-103. Abstracted in: Chem. Abstr.,
1954, 48: 8288; Biol. Abstr. ,kBalt:; ;1954 ;

28: No. 10537,

McKelvie, A, M. and Mann, F. C. THE ROLE OF

ALKALINE PHOSPHATASE IN OSTEOGENESIS AFTER
TRANSPLANTATION OF BONE. Proc. Mayo £lin .
1948, 23: 449-454. 18 refs. The litera-
ture iS reviewed, the author's unpublished
work with rabbits discussed, and the hy-
pothesis advanced that alkaline phosphatase
is concerned more with formation of the
fibrocollagenous framework of bone than
with the impregnation of this framework
with calcified salts.

MacLeod, M, and Robison, R. THE HYDROLYSIS

OF HEXOSEDIPHOSPHORIC ESTER BY BONE PHOS-
PHATASE. A NEW FRUCTOSEMONOPHOSPHATE,
Biochem. J., Lond., 1933, 27: 286-297. 17
refs. Abstracted in: Chem. Abstr., 1933,
27: 3957.

Madsen, N. B, and Tuba, J. ON THE SOURCE OF

THE ALEALINE PHOSPHATASE IN RAT SERUM. J.
Biol. Chem., 1952, 195: 741-750. 27 refs.
Abstracted in: Chem. Abstr., 1953, 47:
10650C; Nutrit. Abstr., Aberdeen, 1952, 22:
No. 2184. Results of this study with rats
indicated that the major portion of the
serum alkaline phosphatase is derived from
the intestine. Bone is probably the source
of that portion not supplied by the intes-
tine,

Majno, G. and Rouiller, C. DIE ALKALISCHE

PHOSPHATASE IN DER BIOLOGIE DES KNOCHEN-
GEWEBES. HISTOCHEMISCHE UNTERSUCHUNGEN.
Virchows Arch., 1951, 321: 1-61. 101 refs.
Abstracted in: Excerpta med., Sect. 1,

1952, 6: No. 1775; Chen. bty ) "1952 - AG-
45864 ~ =

Mathies, J, C. NATURE OF ALTERATIONS IN AC-

TIVITY OF ALKALINE PHOSPHATASE IN TISSUES
OF HYPOPHYSECTOMIZED RATS. Fed. Proc.,
Balt., 1951, 10: 222-223., An abstract.
"Previous findings of decreased alkaline
phosphatase activity in bone and kidney

and increased activity in liver following
hypophysectomy with returns toward normal
after treatment with anterior pituitary
growth hormone" are investigated in greater
detail.

Mathies, J. C. and Gaebler, 0. H. THE EFFECT
OF GROWTH HORMONE PREPARATIONS ON ALKALINE
PHOSPHATASE OF THE TIBIA. Endocrinology,
1949, 45: 129-134. 16 refs. Abstracted in:
Biol. Abstr., Balt., 1950, 24: No. 9195;
Chem. Abstr., 1950, 44: 4564T,

i oodman, E. D. and Palm, L.
laég;ggfsJéFcﬁipgpnYSECTOMY, GROWTH HORMONE
AND THYROXINE ON PHOSPHATASES OF TIBIA,
LIVER, SPLEEN, AND KIDNEYS OF RAT.4 Am.
J. Physiol,, 1952, 168: 352-365. 51952
refs. Abstracted in: Chem. Abstr., 263
46: 6243P; Biol. Abstr., Balt., 1952, 26:

No. 17889.

781
Meroni, C. M. LAS FQSFATASAS; NATURALEZA,

PAPEL Y DISTRIBUCION. Rev. o@ont., B
Air., 1953, 41: 13-16. In this review 2f !
the processes of osteogenesis the.lmpor.an1
role of the phosphatases in the biochemica
mechanisms involved in bone salts formgtxon
is stressed. The hard tissues of growing
vertebrates contain phosphomonoesterase,
called the bone enzyme or bone phospha?ase.
The characteristics and behavior of this
enzyme are discussed in relation_to other
body chemicals and its distribution in
bones and teeth described. The meghanlsm
of bone phosphatase action is exam}ned

from the qualitative and quantitative
points of view.

782
Moog, F. LOCALIZATIONS OF ALKALINE AND ACID

PHOSPHATASES IN THE EARLY EMBRYOGENESIS OF
THE CHICK. Biol. Bull., 1944, 86: 51-80.
34 refs. Abstracted in: Biol. Abstr.,
Balt., 1944, 18: No. 16370, ."The chagges
in phosphatas@ distribution in the princi-
pal soft organs up to the eighth day, and
the relation of alkaline phosphatase to
bone deposition in the hind limb up to the
eleventh day, are considered."

783
Moog, F. THE PHYSIOLOGICAL SIGNIFICANCE OF
THE PHOSPHOMONOESTERASES. Biol, Rev,
Cambridge Philos, Soc., 1946, 21: 41-59,
Approx. 180 refs., Abstracted Im: Biol,
Abstr.,.Balt., 1946%% 20: No." 16859" "V
review. See particulary phosphatase and
calcification: normal and abnormal calci-
fication, glycogen and the 'second mecha-
nism', and influence of hormones and
vitamins, p. 47-50.
784
Moog, F. and Wenger, E. L. THE OCCURRENCE OF
A NEUTRAL MUCOPOLYSACCHARIDE AT SITES OF
HIGH ALKALINE PHOSPHATASE ACTIVITY. Am. J.
Anat,., 1952;' 90: 339-377. 42 refs. .Ab-
stracted in: Excerpta med., Sect. 1, 1953,
7: No. 1125. See particulary, ossifying
Tissues: p. 350-354.
785
Morse, A. and Greep, R. O. ALKALINE PHOSPHA-
TASE IN THE JAW BONES AND TEETH OF THE AL-
BINO RAT AS RELATED TO ABNORMAL STATES OF
BODY GROWTH, MINERAL METABOLISM, AND DE-
VELOPMENT. J, Dent. Res., 1952, 31: 284-
292. 15 refs. Abstracted in: Chem.
Abstr., 1952, 46: 5703%; Biol, Abstr.,
Balt., 1952, 2B: No. 24170.
786
Morse, A. and Greep, R. O. EFFECT OF ABNORMAL
METABOLIC STATES UPON THE HISTOCHEMICAL DIS-
TRIBUTION OF ALKALINE PHOSPHATASE IN THE
TIBIA OF THE ALBINO RAT. Anat. Rec., 1951,
111: 193-219. 4 pl. 24 refs. Abstracted
inT Biol. Abstr., Balt,, 1952, 26: No.
31241; Chem. Abstr., 1952, 46: B751h,

787

Motzok, I. STUDIES ON THE PLASMA PHOSPHATASE
OF NORMAL AND RACHITIC CHICKS. II. RELA-
TIONSHIP BETWEEN PLASMA PHOSPHATASE AND THE
PHOSPHATASES OF BONE, KIDNEY, LIVER AND IN_
TESTINAL MUCOSA. Biochem. J., Lond., 1950,
47: 193-196. 17 refs. Abstracted in: Ex-
cerpta med., Sect. 2, 1951, 4: No. 2327;
Ber. ges. Physiol., 1952, ligz 294 .
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Nava, G. CONTRIBUTO AL MECCANISMO DI AZIONE

DELLA VITAMINA E. MODIFICAZIONI DELLE FOS-
FATASI ALCALINE DEL SANGUE E DEI TESSUTI.
Arch, Maragliano pat. clin., 1949, 4: 727-
734. 27 refs. Abstracted in: ExceTpta
med., Sect. 2, 1950, 3: No. 3661.

789
Nava, G. and Fiore, A. L'INFLUENZA ORMONICA
TESTICOLARE SUI COMPLESSI FOSFATASICI DEL
SANGUE E DEI TESSUTI. Arch. sc. med., Tor.,
1949, 88: 533-538. 18 refs.

790
Neuman, W. F., DiStefano, V and Mulryan, B. J.
OBSERVATIONS ON THE ROLE OF PHOSPHATASE IN
CALCIFICATION. 17p. University of Rochester
Atomic Energy Project, Rochester, N, Y., 1951.
(UR-162) 21 refs.

791
Neuman, W. F., DiStefano, V. and Mulryan,

B. J. THE SURFACE CHEMISTRY OF BONE. III.
OBSERVATIONS ON THE ROLE OF PHOSPHATASE. J.
Biol “*Chen.’;"195%, 193:°227-235. 22 refs.
"Experiments were performed to test the no-
tion that glycero phosphate is inhibitory to
calcification in the absence of active phos-
phatase. It was shown that ester phosphate
is strongly adsorbed by bone mineral and
that such adsorbed ester inhibits the ac-
cretion of additional mineral both in iso-
lated inorganic systems and in calcifying
slices of rachitic cartilage taken from rat
tibia. The significance of these results
is discussed."

792

Norris, W. P. and Cohn, S. H. THE EFFECT OF
INJECTED RADIUM ON THE ALKALINE PHOSPHATASE
ACTIVITY OF BONE AND TISSUES. J. Biol.
Chem., 1952, 196: 255-264. 22 refs. Ab-
stracted in: Chem. Abstr., 1952, 46:
11281¢; Nuclear Sc. Abstr., 1952,76: No.
28.

793 s

Page, I. H. WIRKUNG DES NEBENSCHILDDRUSEN-
HORMONS AUF PHOSPHATASE. Biochem. Zschr.,
1930, 223: 222-227. 30 refs. Abstracted
in: Biol. Abstr., Balt., 1932, 6: No. 21880.
Injections of parathyroid hormone cause a
marked diminution in the activity of bone
phosphatase of rats.

794
Perkins, H. R, PHOSPHATASE ACTIVITIES OF
VARIOUS REGIONS OF RABBIT BONE. Biochem.
J., Lond., 1954, 57: Proc. 15-16. 3 refs.

795 <
Pisa, M., MODIFICAZIONI DELLA ATTIVITA FOSFA-
TASICA DELLE OSSA IN SEGUITO A NEVRECTOMIA.
Biochim. ter. sper., 1934, 21: 497-505.
In rabbits sciatic and crural neurectomy
resulted in demineralization and reduced
phosphatase activity in the femur.

796
Policard, A., Pehu, M., Roche, J. and

Boucomont, J, REPARTITION HISTOLOGIQUE
DE LA PHOSPHATASE DANS LA ZONE D'OSSI-
FICATION DES OS LONGS CHEZ L'ENFANT NORMAL
ET RACHITIQUE. Bull, histol. appl., Lyon,
1931, 8: 171-175. Abstracted in: Chem.
Abstr., 1932, 26: 5133; Biol. Abstr.,
Balt., 1932, 6% No. 22305. Comparison of
phosphatase content and distribution in
the ossification zones of the long bones
of rachitic and normal children.

79;rina, C. and Grugni, C. LE VARIAZIONI DELLA
FOSFATASI NELLA OSSIFICAZIONE ETEROTOPICA.
I. LA FOSFATASI ALCALINA NELL'INNESTO AUTO-
PLASTICO DI MIDOLLO OSSEO NEL RENE. Boll.
Soc. ital. biol. sper., 1948, 24: 1314-
1315. 5 refs. Abstracted in: Chem. Abstr.,
1950, 44: 1152°. In rabbits and guinea
pigs autogenous transplants of bone marrow
were made from the tibia to the kidney. The
increased phosphatase activity, attributed
to the osteogenetic action of the marrow,
was manifested not only in the implant but
also in the immediately adjacent renal tis-
sue, which took part in the osteogenesis.

798 ;
Robison, R. BONE PHOSPHATASE. Erg. Enzym-
forsch., 1932, 1: 280-294. Approx. 50 refs.
799
Robison, R. CHEMISTRY AND METABOLISM OF COM-
POUNDS OF PHOSPHORUS. Annual Rev. Biochem.,
1936, 5: 181-204. 166 refs. A review. See
particularly, the mechanism of calcification
in animal tissues, and phosphatases: p. 194-
196.
800
Roche, J. LA PHOSPHATASE DES OS (BIOCHIMIE
NORMALE ET PATHOLOGIQUE), Exposés ann.
biochim. méd., 1942, 3.sér., 251-269.
801
Roche, J. LA PHOSPHATASE DES OS ET LE MECANISME
GENERAL DE L'OSSIFICATION. Experientia,
Basel, 1946, 2: 325-336. Approx. 75 refs.

Abstracted in: Biol. Abstr., Balt., 1947, 21:
No. 16577; Nutrit. Abstr., Aberdeen, 1947-38,
17: No. 1926.

802 A~
Roche, J. LE ROLE DES PHOSPHATASES DANS LE
METABOLISME DU CALCIUM. Ann. Nutrit., Par.,
1947, 1: 3-30. 147 refs. Abpstracted in:
Chem. Abstr., 1947, 41: 5178h,
803
Roche, J. SUR LA BIOCHIMIE GENERALE DES
PHOSPHATASES. Helvet. chim, acta, 1946,
29: 1253-1267. 50 refs.

804
Roche, J. and Bullinger, E. RECHERCHES SUR
L'OSSIFICATION. VII. LA PHOSPHATASE DU
SQUELETTE (0OS, DENTS, DERMATOSQUELETTE) CHEZ
LES POISSONS OSSEUX OU CARTILAGINEUX. Bull.
Soc. chim. biol., Par., 1939, 21: 166-184.
20 refs.

805
Roche, J. and Deltour, G. H. RECHERCHES SUR
L'OSSIFICATION. XIII. ROLE DE LA PHOSPHA-
TASE DANS LA CALCIFICATION DES OS IN VITRO
ET THEORIE "DES FIXATEURS DU CALCIUM."
Tr. Soc. chim.*biol 'y 1943, 25 1260-1273"
18 refs. Abstracted in: BioIl. Abstr.,
Balt., 1948, 22: No. 897; Nutrit. Abstr.,
Aberdeen, 1946-47, 16: No. 3209.
806
Roche, J. and Deltour, G. H. THE ROLE OF
PHOSPHATASE IN THE CALCIFICATION OF BONE
IN VITRO AND THE THEORY OF "CALCIUM TRAP-
PING AGENTS." IN: MEDICAL RESEARCH IN

FRANCE DURING THE WAR, 1939-1945. (Ham-
burger, J., ed.) [English version] Paris,
Flammarion, 1947, p. 292-303. 18 refs.

It is shown "that the phosphatase included
in the cartilaginous tissue plays an essen-
tial role in the osseous calcification en-
riching 'in situ' the cells in phosphoric
ions and indirectly provoking a second in-
flux of calcium ions toward the same re-
gions. Roche and Deltour's observations do
not permit us to accept the classical theory
of the 'calcium fixators' which assumes that
the ossification process is due to the suc-
cession of fixation of calcium then of phos-
phoric acid leading to the precipitation of
insoluble tricalcium phosphate."
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Roche, J. and Deltour, G. SUR LE MECANJSME
BIOCHIMIQUE DE L'OSSIFICATION ET LE ROLE
PHYSIOLOGIQUE DE LA PHOSPHATASE DES 0S. C.
rend. Acad. sc., 1943, 216: 748-750. 1
ref. Abstracted in: Chem. Abstr., 1944, 38:
23734; Nutrit. Abstr., Aberdeen, 1945-46,
15: No. 572.

808
Roche, J. and Filippi, A, ACTIVITE PHOSPHA-
TASIQUE DES OS ET HORMONE PARATHYROIDIENNE.
C. rend. Soc. biol,, 1938, 129: 326-238. 7
refs. Abstracted in: Chem. Abstr., 1939,
33: 7067,

809
Roche, J, and Filippi, A. SUR L'ACTIVITE DE
LA PHOSPHATASE DES OS LONGS AUX DIVERSES
ETAPES DE LA CROISSANCE. C. rend. Soc.
biol., 1937, 125: 1064-1066. 2 refs. Ab-
stracted in: Chem. Abstr., 1938, 32: 1989.

810 3
Roche, J. and Léandri, A. ETUDE QUANTITATIVE
DE LA PHOSPHATASE DES OS LONGS AU COURS DE
LA CROISSANCE DU RAT. C. rend. Soc. biol.,
1935, 119: 1141-1144. 3 refs. Abstracted
in: Biol, Abstr., Balt., 1936, 10: No. 8353;
Chem. Abstr., 1935, 29: 73509,

811

Roche, J. and Martin-Poggi, R. RECHERCHES SUR
L'OSSIFICATION. IX. ROLE DE LA VITAMINE C
ET DE LA PHOSPHATASE DANS LA FORMATION DE LA
SUBSTANCE OSSEUSE, EN PARTICULIER DANS LES
CALS DE FRACTURE. Tr. Soc. chim, biol.,
1941, 23: 1535-1545. 8 refs. Abstracted in:
Biol, Abstr., Balt;, 1948, 22: No. 895,

812

Roche, J. amd Mourgue, M. RECHERCHES SUR L'OS-
SIFICATION. XII., PREMIERES ETAPES DE LA CAL-
CIFICATION DU SQUELETTE (OS ET DENTS) ET ROLE
DE LA PHOSPHATASE DANS L'OSSIFICATION. Tr.
Soc. chim. biol., 1942, 24: 1186-1195. 11
refs. Abstracted in: Biol. Abstr., Balt.,
1948, 22: No. 896; Nutrit. Abstr., Aberdeen,
1946-47, 16z No 1961

813
Roche, J. and Simonot, M, T. ACTIVITE PHOS-
PHATASIQUE DES OS ET MECANISME DU RACHITISME
EXPERIMENTAL. Enzymologia, 1942, 10: 239-
243. 17 refs. Abstracted in: BioTI. Abstr,,
Balt., 1946, 20: No. 772,

814

Roche, Ji,s Filippl <A .;and:Léandri, A,  RBRE-
CHERCHES SUR L'OSSIFICATION. III. LA PHOS-
PHATASE DES OS LONGS AUX DIVERSES ETAPES DE
LA CROISSANCE. Bull. Soc. chim. biol., Par.,
1937, 19: 1314-1324. 8 refs. Abstracted in:
Nutrit? Abstr., Aberdeen, 1937-38, 7: No.
4942, S

815
Roche, J., Laromiguiére, S. de, and Laurens,
A. SUR LA DIFF RENCIATION DES PHOSPHATASES
ALCALINES (PHOSPHOMONOESTERASES ET PYROPHOS-
PHATASES) DES DIVERS ORGANES ANIMAUX. C.
rend. Soc. biol., 1943, 137: 243-244. 5
refs. S
816
Rossi, A. RICERCHE SULLA FOSFATASI DELLA
OSSA. Boll. Soc. ital, biol, sper., 1933,
8: 714-719. 9 refs. Abstracted in- Chem,
Kbstr., 1935, 29: 25576,

817
Rossi, A. and De Rienzo, A, AZIONE DELL'ER-
GOSTEROLO IRRADIATO SULLA FOSFATASI DELLE
OSSA. Boll. Soc. ital, biol. sper., 1933,
8: 719-722. 2 refs. Abstracted in: Chenm.
Xbstr., 1935, 29: 25577,

818

Rouiller C. and Majno, G. ETUDE HISTOCHIMIQgﬁE
DE LA PHQSPHATASE ALCALINE DANS LE RACHITI .
(NOTE PRELIMINAIRE). Arch. sc., Genéve,
1951, 4: 252-253, Abstracted in: Biol.
Abstr.; Balt., 1952, 26: No. 34203. In Young
rachitic rats histochemical analyses demon—
strated that when resting cartilage is trans-
formed into growth cartilage the amount of
phosphatase present is at least as great as
in normal animals, and that phosphatase dis-
tribution in the endosteal and periosteal
osseous tissues is not qualitatively modi-

fied.

819

Sacchi, U. FOSFATASI DELL'OSSO E IRRADIAZ IONE
SOLARE. Boll. Soc. ital. biol. sper., 1935,
10: 94-97. 9 refs. Abstracted in: Chem.
Abstr., 1935, 29: 47816,

820

Sacchi, U, L'INFLUENZA DELLA SIMPATECTOMIA
GANGLIARE SUL CONTENUTO DELL'OSSQ IN FOS-
FATAST. Boll. Soc; i1bal ‘biol. speni
1935, 10: 100-103. 12 refs,_ Abstracted in:
Chem. Abstr., 1935, 29: 48111,

821

Scimone, I. SUL COMPORTAMENTO DELLA FOSFATASI
DEL PLASMA E DEI COMPONENTI MINERALI DELLE
OSSA IN ANIMALI TRATTATI CON ESTRATTI DE
FOSFATASI OSSEA. Pathologica, 1939, 31:
520-525, 13 refs. German and English—
summaries. '"The repeated, although transi-
tory, increases of the plasma phosphatasic
activity, obtained by the intravenous in-
jection of aqueous bone extract, cause, if
the experiment is sufficiently long, a de-
crease of the bone mineral content expounding
the splitting action of the ferment on the
inorganic phosphorus compounds, which con-
stitute in great part the bone mineral sub-
stance ."

822

Scoz, G. VARIAZIONI DEL POTERE FOSFATASICO
DELL'OSSO, DEL RENE E DEL SANGUE NEL
RACHITISMO SPERIMENTALE. Boll. Soc. ital.
biol, sper., 1935, 10: 823-826. 2 refs.
Abstracted in: Nutrit. Abstr., Aberdeen,
1935-36, DS NOLE27.29%

823

Scoz, G. and Marangoni, P, L, L'AZIONE DELLA
TIROXINA SUL POTERE FOSFATASICO DELLE OSSA,
NEL RATTO. Boll., Soc. ital. biol. sper.,
1934, 9: 969-971. 9 refs. Abstracted 1n:
Chem. Abstr., 1935, 29: 18425,

824

Scoz, G. and Marangoni, P, L. VARIAZIONI DEL
POTERE FOSFATOSICO DEL SANGUE E DELL'OSSO E
DEL PROCESSO DI OSSIFICAZIONE IN RAPPORTO
CON LA VELOCITA DI ACCRESCIMENTO NORMALE E
SPERIHENTALMENTE MODIFICATA. Arch. sc.
biol., Bologna, 1936, 22: 43-65. 25 refs,
Abstracted in: Chem. ABstr., 1936, 30:
83335, S

825

Scoz, G. and Marangoni, P. L. VARIAZIONI Ngy
PROCESSI DI OSSIFICAZIONE IN RAPPORTO CON p
VELOCITA DI ACCRESCIMENTO NORMALE E SPERT-
MENTALE MODIFICATA. Boll, Soc. ital. bhioy
sper., 1935, 10: 678-680. Abstracted ip.
Chem. Abstr., 1936, 30: 76433; Nutrit,
Abstr,, Aberdeen, 1935-36, 5: No. 3081,

826

siffert, R. S. THE ROLE OF ALKALINE PHOSPHj-
TASE IN OSTEOGENESIS. J. Exp. M., 1951, g93.
415-426. 2 pl. 19 refs. Abstracted in.™
Nutrit. Abstr., Aberdeen, 1951-52, 21: No.
2002; Chem. Abstr., 1951, 45: 8115b7
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Slessor, A. and Wyburn, G. M. PHOSPHATASE
AND BONE FORMATION. Lancet, Lond., 1948,
254: 212-213. 4 refs. Abstracted in:
Chem. Abstr., 1950, 44: 90288. In the
rabbit, injections of phosphatase from
long bones of foetal calves did not stimu-
late bone formation.

828

Sobel, A, E., Cohen, J. and Kramer, B, PHOS-
PHATASE ACTIVITY AND CALCIFICATION IN
STRONTIUM RICKETS. Biochem. J., Lond.,
1935, 29: 2646-2650. 11 refs. '"Compara-
tive determinations of the phosphatase ac-
tivities of bones obtained from rats with
strontium and those with calcium rickets
were made. It was found that there was no
significant difference in the phosphatase
activities in similar anatomical portionmns
of the bones from the two groups of ani-
mals."

829
Tanaka, M. UBER DEN EINFLUSS VERSCHIEDENER
BEDINGUNGEN AUF DIE WIRKUNG DER PHOSPHA-
TASEN IN VERSCHIEDENEN ORGANEN UND GEWEBEN.
Mitt. Med. Akad. Kioto, 1935, 13: 479-510.
121 refs. Abstracted in: NutrIf. Abstr.,
Aberdeen, 1935-36, 5: No. 355.

830

Tanko, B. and Robison, R. THE HYDROLYSIS OF
HEXOSEDIPHOSPHORIC ESTER BY BONE PHOSPHA-
TASE. II. (A) THE PARTICIPATION OF PHOSPHO-
HEXOKINASE; (B) THE ISOLATION OF PURE FRUC-
TOSE 1-PHOSPHATE. Biochem. J., Lond.,
1935;:29::961-972.. 10 refs.  Abstracted in:
Chem. Abstr., 1935, 29: 58692,

831
Theopold, W. UNTERSUCHUNGEN ZUR AKTIVITAT DER
ALKALISCHEN PHOSPHATASE IM GEWEBE GESUNDER
UND RACHITISCHER RATTEN. Mschr. Kinderh.,
1951, 99: 227-231. 38 refs. Abstracted in:
Chem. Abstr., 1951, 45: 8608€,

832
Whicher, C. H. and Watson, E. M. EFFECTS OF

THYROTROPIC HORMONE, GONADOTROPIC FACTOR,
PITUITARY GROWTH SUBSTANCE AND INSULIN UPON
THE PHOSPHATASE CONTENT OF RAT FEMURS.
Endocrinology, 1943, 33: 83-86. 6 refs.
Abstracted in: Biol. Abstr., Balt., 1944,
18: No. 6268; Chem. Abstr., 1943, 37: 60249,

833

Wilkins, W. E., Calhoun, J. A., Pilcher, C.
and Regen, E. M. THE INFLUENCE OF PITUITARY
GROWTH HORMONE ON THE PHOSPHATASE ACTIVITY
OF BONE AND KIDNEY. Am. J. Physiol., 1935,
112: 477-480. 7 refs. "Injection of an-
ferior pituitary growth hormone into adult
rats was accompanied by an increase in body,
bone and kidney weights. The bones and
kidneys of the injected animals showed a
slightly lower phosphatase activity per unit
of weight than those of the eontrols. It
appears that renewed growth of adult rat
bone is not accompanied by an increase in
phosphatase activity."

3%etterstram, R. and Ljunggren, M., THE ACTIVA-
TION OF ALKALINE PHOSPHATASE FROM DIFFERENT
ORGANS BY PHOSPHORYLATED VITAMIN Dy. Acta
chem. scand., 1951, 5: 283-290. 26 refs.
In vitro, vitamin Dy activates alkaline
phosphatase from the kidneys, intestines,
and bones. The activation is highest for
bone phosphatase., If this activation, which
is obtained in vitro occurs in vivo, it may
explain the changes in phosphate metabolism
observed after administration of vitamin D
to a rachitic animal.

835

Zorzoli, A. THE HISTOCHEMICAL LOCALIZATION OF
ALKALINE PHOSPHATASE IN DEMINERALIZED BONES
OF MICE OF DIFFERENT AGES. Anat. Rec., 1948,
102: 445-467. 4 pl. Abstracted in: Biol.
Abstr., Balt., 1949, 23: No. 15428; Chem.
Abstr., 1953, 47: 546IC. The appearance of
enzyme always preceded the appearance of
bone salts. Ossification was never ob-
served in the absence of phosphatase. The
quantity of phosphatase diminshed with age.

836
Zorzoli, A. and Nadel, E. M. ALKALINE PHOS-

PHATASE ACTIVITY IN THE BONES OF NORMAL AND
ASCORBUTIC GUINEA PIGS; A CORRELATED BIO-

CHEMICAL AND HISTOCHEMICAL STUDY. J. Histo-
chem. Cytochem., 1953, 1: 362-371. 18 refs.
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Agrifoglio, E. VARIAZIONI DELLE FRAZIONI FOS-
FORICHE ACIDOSOLUBILI NELL'EVOLUZIONE DEL
CALLO DI FRATTURA SPERIMENTALE, Minerva
chir’, ‘Tor' 5 1952, 7> 1710-111,"°6 refs.
Abstracted in: Chem, Abstr., 1953, 47: 23258,
Studies of the calluses from experimental
fractures in 3 dogs showed a gradual decrease
in inorganic phosphatase, and in fractions
of the phosphoric esters and other more sta-
ble esters, suggesting phosphorylation.
These data agree with those of the in vitro
study of Polonovsky and Cartier on the first
phases of cartilage ossification and they are
interpreted as demonstrating that Robinson's
phosphatase mechanism does not occur in the
first phases of callus formation nor of os-
sification.

838
Blum, G. PHOSPEATASE AND THE REPAIR OF FRAC-
TURES. Lancet, Lond., 1944, 2: 75-78. Ab-
stracted in: Chem. Abstr., 1944, 38: 63695;
Biol. Abstr., Balt., 1944, 18: No, 18719;
Nutrit. Abstr., Aberdeen, 1944-45, 14: No.
1286.

839 :

Botterell, E. H. and King, E. J. PHOSPHATASE
IN FRACTURES. Lancet, Lond, 1935, I: 1267-
1270. 5 refs. Abstracted in: Chem. Abstr.,
1935, 29: 59136, Study was made with rab-
bits. "The introduction of phosphatase into
the site of experiméntal fractures produced
no change in the rate or apparent quality of
the calcification of the bone matrix."

840
Bourne, G. H. ALKALINE PHOSPHATASE AND VITA-
MIN C DEFICIENCY IN REGENERATION OF SKULL
BONES. J. Anat., Lond., 1948, 82: 81-87.
2 pl. 12 refs. 'Abstracted in: Rutrit,
Abstr., Aberdeen, 1948-49, 18: No. 4412;
Excerpta med., Sect. 9, 1950, 4: No. 5094.

841 -

De Leo, F. SULL'ATTIVITA DELLA FOSFATASI NEI
PROCESSI OSTEOGENETICI. RICERCHE SPERIMEN-
TALI. Boll, Soc. ital. biol. sper., 1941,
16: 777-780. Abstracted in: Chem. Abstr.,
T946, 40: 66259,

842
De Lisi, C. INFLUENZA DELLE PARATIROIDI SUL
CONTENUTO DELLA GLICEROFOSFATASI NEL CALLO
OSSEO. Pathologica, Genova, 1937, 29: 428-
432, 31 refs, F
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*Fontaine, R., Chevallier, A., Mandel, P.,
Wiest, E. and Schuller, M. TUDE DE L'AC-
TIVITﬁ PHOSPHATASIQUE DES OS LONGS AU COURS
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