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Kimihiko MAKIYAMA
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ABSTRACT Mechanical compression factor and chemical factors are involved in the

pathogenetic mechanism of pain in lumbar disc herniation (LDH). With regard to the mechanical
compression factor, a combination of the following three elements seems to be operating:

anterior compression, posterior compression, and instability. Previous reports suggest that
chemical factors, such as nitrogen oxide (NO) and inflammatory cytokines, are involved in the
mechanism of neuropathic pain. Additionally, NO has been reported to be an important cause

of

neuropathic pain in LDH.

It has been reported that vitamin E, which has received attention as a potent antioxidant, has

an anti-inflammatory effect in addition to its direct antioxidant effect. It modulates the levels of



Bl BIEHRISERIBIZ BT 5 €5 I 2 E O NO EABIHIR) R 7

superoxide, prostaglandin E,, and cytokines, thereby inhibiting NO production at inflammatory
sites.

We have hypothesized that vitamin E is effective in preventing the development of
neuropathic pain through its ability to inhibit NO production at sites of LDH-induced
inflammation.

This study aimed to examine the inhibition of NO production via the addition of vitamin E to
a nucleus pulposus-macrophage co-culture model.

Ninety-seven 12-week-old male Sprague Dawley rats were used in the study. Rat nucleus
pulposus-inflammatory macrophage co-cultures with and without the addition of vitamin E were
set up, and NO levels in the co-culture medium at 2 hours and at 1 week of incubation were
assessed.

In both groups, the NO level in the co-culture medium was significantly higher at 1 week of
incubation than that at 2 hours of incubation. Additionally, the NO level in co-culture medium
was significantly lower in the vitamin E-added co-culture group than in the non-vitamin E-added
co-culture group. These findings indicate that the elevation of NO, a mediator of inflammation,
occurred in the rat nucleus pulposus-inflammatory macrophage co-cultures, and this elevation
was inhibited in the vitamin E-added co-culture.

The results revealed that vitamin E is capable of inhibiting NO production, a cause of
neuropathic pain in LDH, through its anti-inflammatory effect, and may serve as a new
therapeutic strategy. (Accepted on October 9, 2014)
Key words : Lumber disc herniation, Vitamin E, Nucleus pulposus, Inflammation,

Neuropathic pain, Nitrogen oxide
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