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Osteopetrosis Cured by Temporary Parabiosis

Abstract. The excessive accumulations of spongiosa in the long bones of con-
genitally osteopetrotic mice permanently disappeared after a brief parabiotic
union to normal littermates. Most of the bone removal was accomplished long
after interruption of parabiosis. It is proposed that, during parabiosis, progenitors
of competent osteolytic cells were recruited from the blood of the normal mouse.

Signs of osteopetrosis in microph-
thalmic mice disappear within 6 weeks
after parabiotic union is made between
mutant and normal littermate ().
However, the parabiotic union need
exist for only 2 weeks to obtain a per-
manent cure of the congenital bone
disease.

Parabiosis was performed at 10 (six
pairs) or 45 (two pairs) days of age
(2). In each instance, the subcutane-
ous union was made between a mutant
and normal sibling of the same sex.
Two weeks after parabiosis, the animals
were disjoined, and the right hind
limb was amputated below the knee

in order to provide a tibia for histo-
logic examination. Two to 8 months
later, when mice were 84 (six pairs) or
270 (two pairs) days of age, respectively,
the animals were killed and the remain-
ing long bones were prepared for his-
tologic study (3).

At the end of the 2-week period of
parabiosis, little, if any, of the excess
bone had been removed from the med-
ullary cavities of the long bones (Fig.
1, A and B). However, during the
subsequent observation period when the
animals were no longer united, signs
of osteopetrosis vanished from the mu-
tants (Fig. 1C). In the unoperated mu-

Fig. 1.
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(A) When parabiosis was terminated 2 weeks after onset, the amputated
right tibia showed no evidence of bone remodeling. (B) Area enclosed in A is en-
larged to reveal the presence of spongy bone at the interior of the shaft. (C) Eight
months later the left tibia of the same mutant is of normal histologic appearance.
(D) Tibia of an unoperated osteopetrotic mouse 10 months of age.

tants that survived for 10 months or
longer (five microphthalmic mice),
spontaneous remission was never seen
(Fig. 1D).

During parabiosis bone remodeling
in the mutant was initiated by cells or
hormones (or other factors) derived
from the normal mouse. Perhaps among
the mononucleated elements normally in
circulation are progenitors of osteolytic
cells. It seems unlikely that anything
but cells could survive long after inter-
ruption of parabiosis to have ac-
complished the result reported here.
Calcitonin and parathormone activities
are elevated in the gray-lethal and mi-
crophthalmic mice (4). However, these
endocrine effects are probably second-
ary to an unresponsive osseous target
tissue. Primary hyperparathyroidism
and hypercalcitonism in the etiology of
congenital osteopetrosis in mice is not
borne out by the therapeutic failure
of thyroidectomy and parathyroidec-
tomy (with L-thyroxine replacement
therapy) in long-term follow-up studies
(5).

A practical implication of the present
report is that congenital osteopetrosis
may be curable by an appropriate series
of blood transfusions.

DoNALD G. WALKER
Department of Anatomy,
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Baltimore, Maryland 21205
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