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The object of this study was to examine histochemically some of the causes leading to disc degenera
tion. Our results suggest that nicotinamide adenine dinucleotide phosphate-diaphorase (NADPH-d), 
which is a marker for nitric oxide synthase (NOS) and an indirect marker for nitric oxide (NO), is linked 
with the degenerative changes in the intervertebral disc (IVD).

Key words-, intervertebral disc, degeneration, NADPH-d.

Introduction

NO is a messenger molecule that is synthesized from 1-arginine. It is a result from 
the metabolism of the cells and activates many pathways by diffusing across mem
branes. It is synthesized from three different enzymes: inducible (iNOS), endothelial 
(eNOS) and neuronal (nNOS).

Materials and Methods

The obtained material was from individuals between 21 and 70 years old. We exam
ined 10 controls from cadavers and 12 surgical specimens from patients with disc dis
ease. Our histochemical study was to demonstrate histochemically the NADPH-d.

Results and Discussion

Our findings suggest that NADPH-d reactivity cells were more over in the discs with 
degenerative changes than normal. The lamellas in annulus fibrosus (AF) get more 
disorganized, and the connection between AF and cartilage and plates (CEP) dis
rupts. Many authors report that there is a correlation between proinflammatory 
mediators and the production of NO [1, 2, 4, 5, 6, 7, 10].
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The quantity of the positive NADPH-d cells increase with the increase of de
generative changes in the disc. It is not clear enough this relationship. NADPH-d ex
pression is strongest in the chondrocytes in 50-65 years old individuals (Fig. 1). Dif
ferences between expressions of NADPH-d positive cells in different parts of the disc 
are viewed. The quantity of these chondrocytes in the outer AF (Fig. 2) is greater 
than those in the inner region (Fig. 3). It is not clear whether this is a result of degen
eration or it is a process of normal chondrocyte maturation [11]. On the other hand, 
many NADPH-d positive cells are observed on the border of the vascular canals 
(Fig. 4). This NO may come basely from endothelium. The basely production of NO 
comes from newly formed blood capillaries and granulate tissue around them [3].

The number of positive cells increases with ageing and degeneration respec
tively. The quantity of NO depends on the types of degenerative diseases [12].

Fig. 1. Old IVD, outer AF (x 250)

Fig. 2. Old IVD, outer AF (x 500)
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Fig. 3. Old IVD, inner AF ( x 250)

Fig. 4. Old IVD, outer AF (x 500)
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Fig. 5. Young IVD, AF ( x 500)
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The number of NADPH-d reactivity cell is least in the groups of 25-35 years old 
individuals (Fig. 5). The increased number of NOS-positive chondrocytes in young 
individual is a result of chondrocytes maturation [11]. The material from degenera
tive discs showed greater number of positive cells than normal control discs. With 
this we confirm that NO is a molecule that regulate the cell metabolism and increase 
its quantity parallel with the increase of cyclic tensile stretch [8, 9] and disc degen
eration.

Conclusion

Degenerative changes in IVD are one of the main factors for appearance of low back 
pain. Often the degeneration starts as a result of abnormal mechanical load. This 
strength is related with changes in the cells, proteoglycans and collagen fibers, all 
intercellular and extracellular structures.
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