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Effects of Thalidomide on the Skeleton
of the Rat Foetus

Using rats as test animals for studying teratogenic
effects of thalidomide, distinct effects on the development
of the fifth sternal bone centre have already been re-
Ported. Even more striking effects of the thalidomide
Wwere seen on the frequency of foetal resorptions and litter
Size, without a disturbance of the number of implanta-
tions. Other parts of the skeleton have now been studied
In detail, e.g. fontanels, cranial sutures, vertebrae, ribs,
calcanens, talus and other distal bones of the extremities.

Methods for staining the skeleton were described pre-
viously. Thalidomide was administered in doses from 0 up
t9 2000 mg/kg body weight per day and given from the
sixth until the last day of pregnancy.

The results are given in the Table and the Figure. The
large bones of the extremities as well as the shoulder and
Pelvis and the ribs showed no anomalies. The smaller
bones of the extremities varied widely in state of develop-
ment, which is quite a normal picture. With increasing
doses of thalidomide the size of both the fontanels showed
a tendency to decrease. In the width of the cranial sutures
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no definite pattern could be observed. In the cervical
vertebrae a peculiar preference for anomalies in ossifica-
tion was seen in animals born in the 100 and 200 mg/kg
thalidomide groups, especially in C,; and C,;; C, and C,
showed most abnormalities in the group with 200 mg/kg.
In the other cervical vertebrae the effect is less pro-
nounced but still present. The differences between the
number of normals in the groups mentioned and that of
all the other groups together proved to be highly signifi-
cant for these vertebrae. In the thoracal, lumbal, sacral
and caudal vertebrae no anomalies were found.

The observations on the fifth sternal bone centre com-
plete the whole scale of skeletal anomalies.

Discussion. The explanation of the various effects seen
cannot be identical. The changes in the fifth sternal bone
centre were definitely pathological: bell shapes, wedge
shapes, pin-point sizes, etc. and a complete absence were
found in increasing frequency with increasing doses. With
2000 mg thalidomide per kg body weight there was not a
single normal-shaped fifth sternal bone centre.

i H.J. Kuuin Opsing and L. M. DaLpERUP, Exper. 19, 645 (1963).

Results of the examination of the skeleton of new-born rats after administering thalidomide to the mother-animals during pregnancy
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The width of the fontanels shifted from intermediate to
narrow, but this seemed more related to the more favour-
able conditions for development in the smaller litters than
to thalidomide doses.

For the peculiar pattern demonstrated by the cervical
vertebrae another explanation should be taken into con-
sideration. Since the number of mature young decreased
definitely with increasing doses of thalidomide it is con-
ceivable that with certain doses minor anomalies occur
that do not cause death in early foetal life. Larger doses
inducing additional damage might cause more animals to
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Relation between anomalies of the cervical vertebrae in new-born
rats and the dosage of thalidomide in the mother-animals during
pregnancy.

Effect of Histamine on the Diameter of Skeletal
Muscle Fibers in Mice?

The occurrence of abnormally large numbers of tissue
mast cells in skin of mice with hereditary muscular
dystrophy? and the association of these cells with tissue
content of histamine?® and 5-hydroxytryptamine? sug-
gests a possible interrelationship between these two sub-
stances and the muscle abnormality. Reports in the litera-
ture do not indicate that either compound affects skeletal
muscle of any species. This study was undertaken to de-
termine if repeated injections of different concentrations
of histamine would modify the skeletal muscle fibers of
mice. Selection of specific doses of the drug has been
based on biological assays of histamine in normal mouse
skin and in skin from mice with hereditary muscular
dystrophy®. In addition, the effect of injecting an ex-
tremely high concentration of histamine has been in-
cluded.

Matevidls and Methods. Experimental groups of mice
were given intraperitoneal injections of histamine dihy-
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die that would have been susceptible already to smaller
doses and a number of fairly normal animals to survive
in the highest dosage groups. It might be important that
the vertebral anomalies are in the region where a disturb-
ance of the nerve supply of the upper extremities might
be possible as well, but this cannot be investigated at the
same time as the skeleton staining.

Conclusion. It has to be concluded that not only
anomalies are induced by the drug given but that also
fairly wide variations around the normal or averdge occur
that are not related to the drug given. From the data of
the control animals it appears that those bones that show
already many variations under normal circumstances are
the most susceptible to this drug. For future investiga-
tions it is important to know that more abnormalities
might be found when giving small doses than giving large
doses, since in the latter too many young will not survive
until birth2,

Zusammenfassung. Nach Thalidomidverabreichung an
trichtigen Ratten fanden wir Fruchtresorption und Ano-
malien am fiinften Brustbeinkern der Foten, Weitere
erginzende Skelettuntersuchungen ergaben, besonders
bei mittelgrossen Thalidomidgaben, Verkn&cherungs-
storungen an den Halswirbelkdrpern, Andere Skeletteile
zeigten keine Thalidomid-abhdngigen Entwicklungs-
variationen.
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drochloride {(Calbiochem.} in 0.25 ml physiological saline
twice daily for 21 days. Control animals were injected
with equal volumes of saline on the same schedule. All
mice were weighed daily. At 28 days after the initial in-
jection the mice were anesthetized with ether and fixed
in fofo in Helly’s or Bouin’s solution for 24 h, Fixation by
this method controlled the degree of muscle contraction
in each animal. After fixation the tissues were washed,
and the gastrocnemius and gracilis major muscles were
removed, embedded, and sectioned at 7 . Sections were
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