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Focal persisting infection was reproduced in rabbits using St. aureus culture. Histological
and histochemical study of intervertebral disks 1, 2, 3, 5, and 8 months after the infection
revealed dystrophic and degenerative changes and calcium deposits.
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Pathological changes in intervertebral disks (IVD) are
a major cause of numerous reflex and compression
syndromes [11-13]. Formation of intervertebral hernia
and development of disko-radicular or disko-me-
dullar conflicts, which often lead to invalidization of
patients [1], occur at a certain stage of IVD de-
generation. Therefore, it is important to know the
cause and the phase of osteochondrosis for correct
choice of therapeutic strategy at each stage of the
disease. However, many aspects of this pathological
process remain poorly investigated. This is at least
partially due to the absence of an adequate experi-
mental model in which dystrophic and degenerative
processes could be reproduced and investigated from
the initial stages to calcium deposition in IVD.

Bearing in mind the finding that degenerative
changes in rabbit IVD similar to those occurring in
humans can be reproduced in rabbits by immuniza-
tion with an allogeneic antigen [6,7], the data on the
influence of chronic infection on cartilages [2,4,8-
10], and the fact that the foci of chronic infection
are often identified in the majority of patients with
osteochondrosis {3,5], we think that it is reasonable
to investigate the influence of chronic inflammation
on the structure of IVD.

MATERIALS AND METHODS

Chronic osteomyelitis of the femur was reproduced
in 16 adult male Chinchilla rabbits using Staphylo-
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coccus aureus culture (strain 207). Morphological
changes in IVD were studied after 1, 2, 3, 5, and 8
months of the infection. Adult intact rabbits served
as a control.

Three IVD from cervical, thoracic, and lumbar
segments of -the spine were collected for the in-
vestigation. They were fixed in 12% neutral formalin
and 96° alcohol and embedded in paraffin. Serial
sections (8-10 u) were stained with hematoxylin
and eosin and picrofuchsin by the method of Van
Gieson. Calcium salt deposits were visualized by
silver nitrate impregnation (Koss techniques) with or
without counterstaining with safranine. For detali-
zation of morphological data, some sections were
stained for neutral glycoproteins (PAS reaction,
McManus techniques) and glycosaminoglycans (to-
luidine blue).

RESULTS

By the end of the first month, metachromatic extra-
cellular space was observed in IVD of some animals
(Fig. 1). In individual chondrocytes and chondro-
cytes forming isogenic groups the nuclei were de-
formed and pyknotic. In some chondrocytes, chro-
matin granules were located at the periphery of karyo-
plasm or at the nuclear pole as a small hyperchro-
matous particle. Some chondrocytes had no nuclei;
the remains of their cytoplasm were eosinophilic.

Two months after the infection, all these changes
were observed in the majority of studied IVD. Dis-
integration of fibrous plates forming the fibrous ring
occurred in some disks.
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After 3 months, areas with impaired concentrical
arrangement of the fibers were observed. These areas
contained numerous round or triangle chondrocytes
located along the fibers and occasional large cells.
In the overwhelming majority of cells the nuclei were
deformed. Sometimes large deformed cavities were
seen (Fig. 2). They were surrounded by fragmented
collagen fibers and were partially filled with poorly
stained amorphous substance. In preparations stained
for calcium salts (impregnation with silver nitrate),
black granules varying in size or shape were ac-
cumulated at the periphery of fibrous rings between
the fibers. Sometimes considerable accumulations of
these granules were observed.

After 5 months, the hyaline cartilage was thin-
ned. The ingrowth of loose fibrous connective tissue
into the pulpy substance through small defects of the
cartilage was observed. Impregnation with silver nit-
rate revealed calcium deposits at the periphery of
IVD. The granules varied in shape and size and were
located along collagen fibers near destroyed chondro-
cytes. Sometimes destroyed chondrocytes were re-
placed by considerable calcium deposits which looked
like conglomerates of various shape (Fig. 3).

Eight months after infection, all the above-men-
tioned alterations were aggravated, particularly in the
areas of necrosis and hyalinization.

Thus, our observations have shown that per-
sisting focal bacterial infection induces dystrophic
degenerative changes with formation of calcium salt
deposits in the intervertebral disks. This model can
be recommended for the investigation of spinal patho-
logies; it may be useful in the study of the rever-
sibility of degenerative processes in IVD and in eva-
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Fig. 1. Fragment of rabbit intervertebrai disk with markedly de-
creased basophilia of the extracellular space. One month after ini-
tiation of chronic focal infection. Staining with hematoxylin and eosin,
x600.

luation of the effects of biologically active substances,
pharmacological agents, and physical therapy at the
initial stages of [VD degeneration.

Fig. 2. Large cavity filled with amorphous sub-
stance, fragmented chondrite fibers and dead
chondrocytes in rabbit invertebral disk. Five months
after initiation of chronic focal infection. Van
Gieson stain, x200.
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Fig. 3. Calcium salt deposits as conglomerates of
various shape in the fibrous ring of intervertebral
disk. Three months after initiation of chronic focal
infection. Impregnation with silver nitrate with sub-
sequent staining of the nuclei with safranine, X200.
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