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SUMMARY

BACKGROUND AND OBJECTIVES: Pain may
result in incapacity when it is associated to structural
injury. Low power laser is useful in therapies aiming
at decreasing joint pain and at tissue repair, but it
is still somewhat controversial. This study aimed at
evaluating whether analgesia induced by 820 nm
low power laser is affected by the application of an
endogenous opioids inhibitor.

METHOD: Twenty-four Wistar rats submitted to hy-
peralgesia were divided into four groups. G1: untreated;
G2: treated with 820 nm laser; G3: naloxone injection
before injury and untreated; G4: naloxone and treated
with 820 nm laser. To induce hyperalgesia, 100 pL of
5% formalin were injected in the right tibiofemoral
joint space. Nociception was evaluated by the time for
tinching (TFF) in flve moments: AV1 (pre-injury), AV2
(15 min/after), AV3 (30 min/after), AV4 (1 hour after)
and AV5 (2 hours after).

RESULTS: All groups showed signiflcant difference
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between AV1 and AV2, but only G2 showed no
difference between AV1 and AV3. There have been no
differences for remaining moments as compared to AV 1.
CONCLUSION: Low power 820 nm laser analgesia is
affected by naloxone.

Keywords: Analgesia, Laser beams, Naloxone, Rats.

RESUMO

JUSTIFICATIVAE OBJETIVOS: A sensagdo de dor
pode resultar em incapacidade, sendo associada a lesao
estrutural. O laser de baixa poténcia mostra-se Util em
terapias que objetivam a reducdo da dor articular e o
reparo tecidual, mas ainda com algumas controvér-
sias. O objetivo deste estudo foi avaliar se a analge-
sia produzida pelo laser de baixa poténcia, 820 nm,
sofre interferéncia pela aplicacdo de um inibidor de
opioides enddgenos.

METODO: Foram utilizados 24 ratos Wistar submeti-
dos a hiperalgesia e divididos em quatro grupos: G1:
nao tratados; G2: tratados com laser 820 nm; G3: prévio
a lesdo, injecdo de naloxona e nao tratados; G4: na-
loxona e tratados com laser 820 nm. Para a produgao de
hiperalgesia foi administrado 100 puL de formalina a 5%
no espaco articular tibio-femoral direito. A avaliacdo da
nocicep¢do ocorreu pelo tempo de elevagdo da pata
(TEP), em cinco momentos, sendo AV1 (pré-lesdo), AV2
(15 min/pds), AV3 (30 min/pds), AV4 (1 hora pds) e AVS
(2 horas pos).

RESULTADOS: Todos os grupos apresentaram
diferenca significativa entre AV1 e AV2, mas, apenas
G2 ndo apresentou diferenga entre AV1 e AV3. Para
os momentos seguintes nao houve diferencas com
relagdo a AV1.
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CONCLUSAO: A analgesia oriunda do laser de baixa
poténcia, 820 nm, sofre interferéncias com aplicagdo de
naloxona.

Descritores: Analgesia, Naloxona, Raios laser, Ratos.

INTRODUCTION

Pain may be associated to real or potential tissue injury
and may cause incapacity by decreasing injured tissue
function due to structural injury and tissue edema'?.
Low power laser is widely used in therapies
especially aiming at decreasing pain' and repairing
tissues. This technique also decreases flbrinogen, ede-
ma and the content of infammatory cells, suggesting
analgesia by decreasing the injammatory process’.
One may stress biomodulation, ability to stimulate cell
division, vasodilation, increased protein and cortisol
synthesis. However, there are still controversies with
regard to the effects and the way it promotes analgesia
and about treatment parameters*®,

With regard to attenuation of pain caused by some
mechanism unpleasant to the body or by tissue injury,
it may be mediated by endogenous opioid system inter-
actions. This is responsible for modulating pain by the
action of encephalins and B-endorphins in charge of in-
ducing analgesic effects and injuencing nociceptive stim-
ulus perception due to their action on opioid receptors’.
A possibility for the analgesic effect of low power laser
is peripheral opioids release from immune system cells,
with signiflcant release of local B-endorphins®’, in addi-
tion to the independent effect on opioid receptors'®. In
this context, the action of opioid antagonist substances
and drugs to oppose their effects is studied and one
example would be naloxone. Such drug is characterized
as a non-speciflc opioid receptor antagonist®.

Based on some discrepancies in the literature with re-
gard to low power laser parameters and its analgesic ac-
tion caused by peripheral B-endorphins, this study aimed
at evaluating whether low power 820 nm laser analgesia
is affected by the application of an endogenous opioid
inhibitor such as naloxone.

METHOD

Study with 24 Wistar rats kept in polypropylene cages
with free access to water and feed, with controlled dark/
light cycle of 12 hours and controlled room temperature
(24 £ 1° C). The study followed the international ethical
standards for animal experiments.

Animals were randomly distributed in four groups:

* Group 1 (G1, n = 6) — submitted to hyperalgesia induc-
tion in right knee and untreated;

* Group 2 (G2, n = 6) —right knee hyperalgesia and treated
with 820 nm laser, with energy density of 8 J/cm?;

* Group 3 (G3, n = 6) — right knee hyperalgesia with
naloxone injection previous to the injury;

* Group 4 (G4, n = 6) — right knee hyperalgesia and
naloxone, treated with laser (8 J/cm?).

Animals were manually contained and received 100 uL
of 5% formalin in the tibiofemoral joint space to induce
hyperalgesia.

G3 and G4 animals received 1 pug naloxone in the
right tibiofemoral joint space 15 minutes before
hyperalgesia induction. G1 and G2 animals received
9% saline solution.

Evaluation of nociception

The functional incapacity test was used to evaluate no-
ciception during gait, which is made by a cylinder and a
computer program connected to a metal boot adapted to
animal’s paw.

The experiment started with 5 days of training. Animals
walked on a 30 cm diameter cylinder covered by a stain-
less steel mesh which, through an electric engine, has
reached 3 rpm. A metal boot was coupled to animal’s
hind paws, which has sent information through a wire
connecting the boot to the computer with a program
showing time for finching values while walking on the
cylinder for one minute (time for finching — TFF). Left
hind paw was also connected to a boot, however without
sending information to the computer, so both paws had
the sensation of wearing a boot.

The day after the last training day, normal gait time values
were collected (at pre-injury moment (AV1), 15 (AV2)
and 30 (AV3) minutes after hyperalgesia induction as well
as 1 hour (AV4) and 2 hours (AV5) later.

Treatment protocol

Treatment was started after AV2, that is, 15 minutes
after hyperalgesia induction. G1 and G3 suffered no
therapeutic intervention, only simulations. G2 and G4
were treated with low power laser (Ibramed®), with 820
nm wavelength, power of 30 mW, energy density of 8 J/
cm?, with punctual and continuous output area of 0.1160
cm? on the medial aspect of the knee joint. Soon after
AV3 (30 minutes after injury), animals received new
treatment or simulation. After the last evaluation (AVS5)
all animals were euthanized by guillotine decapitation.
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Statistical analysis

ANOVA test for repeated measures was used to com-
pare within groups, and unidirectional ANOVA was
used to compare intra-groups with Tukey’s post-test.
For all cases, significance level was 5%.

This study was approved by the Ethics Committee
for Animal Experiments and Practical Classes, State
University of Western Parana (UNIOESTE), under
process 02911/2011.

RESULTS

There has been increased TFF for G1, G3 and G4
when comparing AV1 to AV2 and AV3 (p < 0.005).
For G2, there has been difference only between AV1
and AV2 (p < 0.005). There has been significant TFF
decrease for G2, G3 and G4 when comparing AV2 to
AV4 and AVS5. For G2, there has been also decrease
with regard to AV3 (p < 0.05) (Graph 1).

When comparing among groups, there has been sig-
niflcant difference only in AV2 when G1 was com-
pared to G4 (p < 0.05).
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Graph 1 — Functional Incapacity Test (FIT), with time for
tinching (TFF) values — 1A:G1, 1B:G2, 1C:G3, 1D:G4. *
Significant difference as compared to AV1.

6 Signiflcant difference as compared to AV2.

DISCUSSION

In the search for analgesic and anti-infammatory
methods, low power laser is an interesting method for
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decreasing pain and the infammatory process, and for
producing few side effects®. Laser effects are dose-
dependent and the expected response is not obtained
with it is used in under or overdoses; however, in
adequate doses there is effective analgesic
effect!’!2, in spite of a huge discrepancy with regard to
adequate dose and wavelength'3, thus raising the need
for other studies to evaluate such dosimetric parameters.
Our study has observed that the dose used
(8 j/em?) with 820 nm laser was adequate to
induce analgesia as already observed by
other study'. The evaluation tool used is also
referenced in the literature, showing that animals
with increased nociception have longer time for
flinching while ambulating for one minute, as
compared to animals without painful stimulation'*.
Naloxone was the flrst opioid receptor antago-
nist widely used in studies and clinical prac-
tice. Our study has observed that low power 820
nm laser analgesic effect has suffered significant
interference and was antagonized by naloxone. To jus-
tify such effect, it is inferred that the group receiving
naloxone and low power laser association has main-
tained pain in intra-group comparison for the third
evaluation moment. It is then believed that laser might
have induced endogenous opioids production and
release by blood cells'®, thus explaining our results.
Such situation is in line with findings of a study
using peripheral opioid receptor antagonists,
however with 660 nm wavelength, that is within
the visible length®. However, as already described
with regard to controversies, in another study, la-
ser analgesic effect in a carrageenan-induced
nociceptive model, was not antagonized by na-
loxone!®. On the other hand, other studies show
opioid-mediated laser analgesic effects antagonized
by systemic naloxone, that is injected by the intraperi-
toneal route®’. It is worth reminding that our study has
usedlownaloxonedosessojustanintra-articularandnot
systemic effect was expected.

Our study has used naloxone as the sole endogenous
opioid receptor antagonist, suggesting the use of other
drugs in association to laser to evaluate their possible
effects and efficacy on analgesia and joint edema.

CONCLUSION

Low power 820 nm laser analgesia is affected by the
peripheral application of an endogenous opioid antago-
nist such as naloxone.
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