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Spinal Cord - Cerebral Injury

LIGHT THERAPY (LLLT) ALTERS GENE EXPRESSION AFTER
ACUTE SPINAL CORD INJURY
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Secondary injury in the spinal cord, which resuitexonal degeneration, scar and cavity
formation and cell death, occurs around the sit¢hefinitial trauma and is a primary
cause for the lack of axonal regeneration obsenfest spinal cord injury (SCI). The
immune response after SCI is under investigatioa a®tential mediator of secondary
injury. Treatment of SCI with 810 nm light suppressthe immune response and
improves axonal regeneration.

We hypothesize that these beneficial effects oleskin the injured spinal cord are
accompanied by alterations in gene expression nvithe spinal cord, particularly of
those genes involved in secondary injury and thenume response. To test this
hypothesis, a dorsal hemisection at vertebral l&#@elvas performed. The injured spinal
cord from rat was then exposed to laser light (810h50mW, 2,997 seconds, 0.3cm2
spot area, 1589 J/cm2) and spinal cord samplésiding the injury site, were harvested
at 6 and 48 hours and 4 days post-injury. Total R extracted and purified from the
lesioned spinal cord and cDNA copies were eithéelled with [32P] for microarray
analysis or amplified and analyzed with a polymeresain reaction (PCR).

Microarray results revealed a suppression of genedved in the immune response and
excitotoxic cell death at 6 hours post-injury, asllwas cell proliferation and scar
formation at 48 hours post-injury in the light tre@ group. Analysis of the PCR products
revealed that light treatment resulted in a sigatift suppression of expression of genes
that normally peak between 6 and 24 hours postyinjacluding the pro-inflammatory
cytokine interleukin 6 (IL6), the chemokine monazyhemoattractant protein 1 (MCP-
1) and inducible nitric oxide synthase (INOS; p¥).0Genes expressed earlier than 6
hours post-injury, such as IL1b, tumor necrosistdiaa (TNFa) and macrophage
inflammatory protein 1a (MIP-1a) were not affectsdlight treatment.



Although the precise role some of these genes iplaagxonal regeneration after spinal
cord injury is currently unclear, these data dertrates that light therapy has an anti-
inflammatory effect on the injured spinal cord, amdy reduce secondary injury, thus
providing a possible mechanism by which light tipgramay result in axonal
regeneration.
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An innovative approach to induce regeneration and the repair of spinal
cord injury.

Rochkind S, Shahar A. Nevo Z.

An Israeli research group has investigated an iattee method of repairing injured
spinal cords. In a rat model the spinal cords weesected in 31 animals (between
T7/T8). In vitro constructed composite implantgevased in the transected area. These
implants contained embryonal spinal cord neuroal$ clissociated from rat fetuses,
cultured on biodegradable microcarriers. After gegmbedded in hyaluronic acid the
implants were ready to be placed into the injune@daTlhe whole lesion area was covered
with a thin coagulated fibrin-based membrane. G¥r@nimals underwent the same
laminectomy but did not receive any implant. Inaalimals the wound was closed
normally. Laser therapy was started immediatelgradtirgery. It was continued daily for
two weeks using 780 nm, 200 mW, 30 minutes daiyne group received the implant
but no laser. During the 3-6 months follow up, 14he 15 animals that received laser
(A) showed different degrees of active movementsnia or both legs, compared to 4 of
9 animals in the group who had received implantsbdaser (B). In the group receiving
no implant and no laser (C), 1 out of 7 showed somotr movements in one leg.
Somatosensory evoked potentials were elicited iofte 15 rats in group A at three
months, and on one side in one animal in group>X@nAsprouting was observed as soon
as three days post surgery, in group A only.
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Transplantation of embryonal spinal cord nerve cells cultured on
biodegradable microcarriersfollowed by low power laser irradiation for
thetreatment of traumatic paraplegiain rats.

Rochkind S, Shahar A, Amon M, Nevo Z.
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This pilot study examined the effects of compositplants of cultured embryonal nerve
cells and laser irradiation on the regenerationrapdir of the completely transected
spinal cord. Embryonal spinal cord nerve cellsatissted from rat fetuses and cultured
on biodegradable microcarriers and embedded irulhgrailc acid were implanted in the
completely transected spinal cords of 24 adult Fads 14 consecutive post-operative



days, 15 rats underwent low power laser irradiaft80 nm, 250 mW), 30 min daily.
Eleven of the 15 (73%) showed different degreesctif’e leg movements and gait
performance, compared to 4 (44%) of the 9 rats mhlantation alone. In a
controlgroup of seven rats with spinal cord tratisacand no transplantation or laser, six
(86%) remained completely paralyzed. Three monities ftansection, implantation and
laser irradiation, SSEPs were elicited in 69% ¢ (p = 0.0237) compared to 37.5% in
the nonirradiated group. The control group had 8&Bs response. Intensive axonal
sprouting occurred in the group with implantatiow daser. In the control group, the
transected area contained proliferating fibroblasis blood capillaries only. This
suggests: 1. These in vitro composite implantsaaegenerative and reparative source
for reconstructing the transected spinal cord.datf®perative low power laser irradiation
enhances axonal sprouting and spinal cord repair.
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Vascular Low Level Laser Irradiation Therapy in Treatment of Brain
Injury
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Abstract: To evaluate the effect and mechanism of Vascubar Level Laser Irradiation
Therapy on brain injury. In this study thirty-eighpragueDawley rats received Feeney's
brain impact through a left lateral craniectomy emanesthesia. Control and treatment
group are set up. According to the time exposddder and irradiating postinjury, the
treatment group is divided in four subgroups byiglesSemiconductor laser was used
with a power of 5SmW to irridate straightly Rat'srfer venous. The Y Water maze was
used to assess cognitive performance. Superoxteutiaise(SOD) activity and the level
of metabolic production of free radical MDA in Bnaand erythrocyte were measured to
determinate the level of free radical. We find Mdac Low Level Laser Irradiation
Therapy can improve posttraumatic memory defiSD activity is higher in treatment
groups than the control group meanwhile the le¥®DA is lower. These findings
suggest that Vascular Low Level Laser Irradiatioogpiced a significant reduction in
free radical's damage to the brain postinjury.
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Abstract . Acupuncture is a form of traditional Chinese mat that has developed over
thousands of years. We studied the effects of lagecture, needle acupuncture, and



light stimulation on cerebral blood flow in 15 higgl volunteers (mean age 25.0£1.9
years, 5 female, 10 male) with non-invasive traasiel Doppler sonography. In addition
40-Hz stimulus-induced brain oscillations, heatérélood pressure, peripheral and
cerebral oxygen saturation, and the bispectraimd¢he EEG were recorded.
Stimulation with light significantly increased blddlow velocity in the posterior cerebral
artery <0.01, ANOVA). Similar but less pronounced effestsre seen after needle
acupuncturep< 0.05, ANOVA) and laserpuncture (n.s.) of visi@lated acupuncture
points. Furthermore both, laserpuncture and nesmilpuncture, led to a significant
increase in the amplitudes of 40-Hz cerebral caaidhs. Stimulation of vision-related
acupuncture points with laser light or needle acgpure elicits specific effects in
specific areas of the brain. The results indicase the brain plays a key intermediate role
in acupuncture. However, brain activity of itsetfed not explain anything about the
healing power of acupuncture.
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