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Pathologic Studies of Collagenase Damage on Dorsal Root Ganglion in Rats
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SUN Yat-sen University, Guangzhou 510080, China)

Abstract:  [Objective] To study the morphological and pathologic effects of collagenase on dorsal root
ganglion (DRG) in rats. [Methods] Fifty-seven male and healthy Sprague-Dawley rats were randomized into 7
groups: normal group, acute collagenase group, subacute collagenase group, chronic collagenase group, acute saline
group, subacute saline group, and chronic saline group. The left fifth lumbar DRG was exposed in each rat. One
milliliter of collagenase solution (300 U) was carefully applied to the exposed DRG in collagenase groups, and one
milliliter of isotonic saline was applied to the exposed DRG in saline groups. The morphology of DRG under light
microscope and electron microscope was analyzed 1 hour, 1 week, and 1 month after operation. [Results] The
morphology of cells, the nucleolus, membrane and cytoplasm of neurons in DRG had not been changed under light
microscope and electron microscope in all groups. The same was true of the nerve fibers and blood vessels in DRG.
The differences of the ultrastructure of neurons in DRG between the collagenase groups and the normal group or the
saline groups were significant. The nucleolus did not locate at the middle part of the nucleus in some cells. It had
been observed in many cells with mitochondria swelling, loss of mitochondria crest, vesicle mitochondria and
endoplasmic reticulum swelling. Karyotheca was rough in some cells. Cytoclasis and apoptosis of neurons had not
been observed under light microscope and electron microscope. [Conclusion] The ultrastructure of neurons in dorsal
root ganglion observed under electron microscope showed that collagenase used clinically did a certain extent
damage to the neurons in DRG. So, the dosage and concentration of collagenase should be carefully applied when it
is used for chemonucleolysis.
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Fig.1 The morphology of some DRG cells under electron microscope in collagenase group

A :Mitochondria swelling was observed in some DRG cells at acute collagenase group (x56 000); B:Mitochondria swelling and loss of

mitochondria crest was observed in some DRG cells at subacute collagenase group (%224 000); C:Mitochondria swelling and loss of mitochondria
crest was observed in some DRG cells at chronic collagenase group (x33 600); D:The nucleolus did not located at the middle part of the nucleus
in some DRG cells at acute collagenase group (x28 000); E:Karyotheca was shrunken in some DRG cells at subacute collagenase group (x14

000); F:Shrunken karyotheca and decreased nuclear size was observed in some DRG cells at chronic collagenase group (x112 000)
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