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Antinociceptive effects of color polarized light
in animal with formalin test

Our recent results show the efficacy of pain suppression by exposure of antinociceptive acupuncture points
(APs) to white polarized (P) light. But it is known that white light contains electromagnetic waves of
different length (colors) and, possibly, not all of them produce a similar effect. There are no comparative
data about analgesic affects of the different colors of P light now. The purpose of this study was to clear
up a question if analgesic effects of low-intensive P light depend on the color of light/wavelength. Forma-
lin-induced pain behavior (licking of the painful area) was tested in control mice and mice exposed
to one of the color of P light (red, orange, yellow, green, blue, violet) on the painful area or AP E-36.
Exposure of the painful area or AP E-36 to color P light evoked a statistically significant decrease
of the licking time in mice to 31.5-64.1% and 36.1-54.4% respectively. The red light was the most
effective for pain behavior depression, analgesia averaged 64.1% and 54.4% accordingly. The
analgesic effects of red light in compare to three �cold� colors (blue, green, and violet) and white
light was more pronounced in case of its application on the painful area than on AP E-36. In
conclusion, the intensity of analgesic effects of P lights strongly depends on its color (wavelength).
Key words: ñolor polarized light, formalin test, analgesia, acupuncture.
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INTRODUCTION

White light includes all colors of the visible
spectrum and ranges in wavelength from about
400 nanometers (nm) to about 780 nm. Each
color has a different wavelength. Red has the
longest wavelength and violet has the shortest
wavelength. For many centuries white and col-
or light has been used for medical purposes
(phototherapy). It is known that in the Middle
Ages some mental diseases were cured by
means of the color stained glass. Now light of
blue lamps is used to cure jaundice, seasonal
mental disorders, blood pressure decrease, in-
somnia, pain and pre-surgical treatment [3, 11,
13, 20, 27, 46].  During last years laser light
draws a particular attention of many physi-
cians. Laser produces a coherent polarized (P)
light of only one frequency (one color) which
travels in almost parallel lines with very little
spreading. Low-intensity, soft, laser irradiation
has been successfully used to provide analge-
sia in people and animals [19, 30, 32]. It has

been shown that low-intensity red laser light
effectively suppresses acute and chronic pain
[37, 43].

Now incoherent P light widely used for pain
therapy. Incoherent P light is a spectrum of
electromagnetic waves in an optical range,
which have different frequencies that do not
coincide in phase and, consequently, are not
potentiates. One of the instruments emitting
low-intensity incoherent P light is Bioptron
device (Switzerland).

Our recent experimental data showed the
notable pain suppression by exposure of
antinociceptive acupuncture points (APs) to
low-intensity white P l ight  produced by
Bioptron [28]. Thus, application of white P
light to analgesic APs of mice, which had pre-
viously received a formalin injection (forma-
lin test), reduced the pain behavioral response
(licking of painful area) approximately by two
times, and raised the pain threshold of acute
pain [28].
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It is known that white light contains elec-
tromagnetic waves of different length and,
possibly, not all from them cause the identical
analgesic effect. The aim of the work was to
ascertain if the analgesic effect depends on the
wavelength (color) of P light. It was extremely
important to find the color possessing the
strongest pain-suppressing effect. The research
provides for a quantitative assessment of pain
intensity before and after application of light
of Bioptron device equipped with different
color filters.

METHODS

Experiments were carried out on outbreed,
adult male, albino mice weighing 27 g to 33 g.
The animals were maintained in a vivarium
with a controlled temperature (20 ± 1 0C) and
12 h dark-light cycle (lights on at 08:00). Ani-
mals were keeping in cages with thick saw-
dust bedding and had free access to water and
food. All behavioral experiments were per-
formed between 10:00 and 12:00. The mice
were individually housed in plastic cages (36
cm x 24 cm x 5 cm) and brought to the test
room three days before testing (for adaptation).
Animals had a free access to water and food
and were exposed to a standard 12:12 hour
on/off light cycle. Each mouse was used in
one experiment only. After experiment the mice
received a lethal dose of urethane (intraperi-
toneally). All experiments were performed in
accordance with the ethical standards of a re-
sponsible committee, the Helsinki Declaration
and IASP�s guidelines for pain research in an-
imals [51].

The painful area was induced by injection
of 5 % formalin solution (dissolved in 0.9 %
solution of NaCl) in dorsal surface of left hind
foot. Injections were performed subcutane-
ously (s.c.) with 26-gauge microsyringe in the
volume of 10 µl on every 10 g of mass. The
formalin test was introduced as a model of
tonic pain in 1977 [12], and has since been
used extensively in rats and mice.

At once after an injection of formalin the
mouse was exposed (during 10 minutes) to P
light. On this period mouse was placed into
the small plastic cages with a hole for the left
hind limb. The cage was fixed to a tripod with
a special clamp, and the researcher carefully
restrained the left hind limb during light expo-
sure. The control group received imitation of
light application. They were sitting 10 min in
the same plastic cages but without P light ex-
posure. The cages in which the mice were
restrained for treatment were clear. The room
was bright as usually. A Bioptron Compact
(Bioptron AG, Switzerland) was used as a light
source. The power density of this device is 40
mW/cm2; light energy per minute is 2.4 J/cm2

(http://www.bioptron.com). White light passed
through a polarizing system of Bioptron de-
vice contained electromagnetic waves of an
optical range from 480 nm to 3400 nm. No
ultraviolet light was presented. It was not puls-
ing light. Light polarization up to 95% occurred
while reflecting the light flow at Bruster angle.
A five-layer pile, consisting of plane-parallel
glass has been used as a deflector. Six color
filters permitted us to receive of one of six
color lights: red, orange, yellow, blue, green
and violet. Without color filters we had the
white light. Each color was tested on two
groups of mice: in one group the light was di-
rected to AP E-36 (zusanli) on the left extremi-
ty (Fig. 1), in the other it was applied directly

Fig. 1. Localization of the acupuncture point (AP) E-36
on the left hind limb of mice

Antinociceptive effects of color polarized light



ISSN 0201-8489    Ô³ç³îë. æóðí., 2009, Ò. 55, ¹ 3 83

to the painful area. The opaque nozzle created
a beam 5-mm in diameter. The light filter was
held 5 cm from the surface of the skin.  It is
well known that AP E-36 (stomach meridian)
is one of the most effective points in Chinese
medicine for the treatment of pain. At animals
this AP is located on the lateral tibial promi-
nence, 1/5 of the distance from the knee to
the ankle. This way of a finding of the point
corresponds to the human measurement sys-
tem, in which the distance from the knee to
the ankle is said to be 16 cun (zusanli, at 3
cun, is thus about 1/5 the distance). The E-36
point is in the middle of the cranial tibial
muscle belly [8, 10, 14, 29, 39]. It innervated
through a common tibial nerve from the LIV �
LV segments of the spinal cord [47] the same
segments innervate the back of foot in humans
and rodents [6, 48].

Hundred and sixty mice were divided into
fifteen groups: fourteen experimental (each
involving 10 animals) exposed to one of the
color of P light after formalin injection, one
control (n = 20) received formalin injection
and imitation of P light exposure.

After finishing the P light session (experi-
mental animals) or imitation of light applica-
tion (control animals), the mouse was returned
in the cage, and the behavioral response (BR)
to pain - licking of the injected foot - was ob-
served for 60 min. Special computer program
has been created to supervise over the behav-
ior of animals. Pressing of a corresponding key
of the computer keyboard marked the begin-
ning of licking of the staggering paw. Pressing
of other key marked the moment of the end-
ing of a licking cycle. A computer program al-
lowed calculating the duration of licking for
any chosen interval of time was used. In this
article the data on duration of painful reaction
(licking of the source of pain) in consecutive
10 min and for all period of supervision as a
whole (60-min) are resulted. Plots of the du-
ration for pain BR, at 10-min interval, and for
the 60-min observation period, were construc-
ted (after finishing the experiment).

Skin temperature measurements were perfor-
med in two groups of mice (each involving 5 ani-
mals) which were treated in a manner identical to
that described above but without formalin injec-
tions. In each animal, AP E-36 was exposed to P
light (for 10 min). For the first group it was a red
light, for the second � green light. Skin surface
temperature was monitored by a precision electro-
nic thermometer, and a shift of ± 0.10 C used as
a maximum limit for temperature variation dur-
ing a single experiment. The sensor (microther-
moresistor MT-54 �M� in glass insulation with
the tip of 0.7 mm) was placed on the skin surfa-
ce at the site of light exposure. Skin temperature
was measured every 60 s: 3 times before P light
application, 10 times during light exposure and 4
times after the source of P light switching off.

The duration (in sec) of pain BRs  was
measured and exposed as a mean ± SEM.
Comparisons between the groups were carried
out by using one-way analysis of variance
(ANOVA), followed by a Student�s t - test.
Statistically significant differences are ex-
pressed as P values less than 0.05.

RESULTS

Formalin-induced nociceptive response.
Subcutaneous formalin injection induces 2 dis-
tinct periods of high licking activity: an early
phase lasting the first 5-10 min, and a late
phase lasting more then 60 min after the injec-
tion. Injections of 0.9% solution of NaCl in-
stead of formalin solution did not evoke simi-
lar effect [28]. It is well known that the early
phase of formalin-evoked response to be due to
a direct effect on nociceptors, while the late
phase is due to inflammatory response [22, 38,
42, 45]. Because the first 10 minutes after forma-
lin injection all our animals were restricted in the
small plastic cages (the time of P light session or
imitation of it) we have dealings only with the
second phase of formalin evoked pain response.

Time course for the response to injection
of formalin is shown in Fig. 2 and 3. The mean
value of total time of licking the injected hind

Z.A. Tamarova, Yu.P. Limansky, S.A. Gulyar
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Fig. 2. Dependence of the pain behavioral response on exposure of painful area to polarized light with different colors:
white, red, yellow, orange, violet, green and blue. Abscissa - time of observation (min), axis of ordinates - duration of licking
the painful area (s). Mean (± SEM) duration (s) of licking the painful area in sequential 10 min observation periods or during
60 min of observation (diagram - �All colors�). Difference between mean value of time licking in control and experimental
animals was marked by grey. On the diagram �All colors�: control group (received injection of formalin solution in the hind
limb and imitation of light exposure) was marked as C; seven experimental groups (were injection of formalin solution
followed by color polarized light exposure of the painful area) were marked as W (white), R (red), Y (yellow), O (orange),
V (violet), G (green), B (blue)
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paw during 60 min observation period in mice
which were not subjected to P light treatment
(control group, n = 20) was 942.1 ± 130.9 s (Table 1).

Effect of color P light on formalin-induced
nociceptive response.
We studied as application of light of Bioptron

Fig. 3. Dependence of the behavioral response to pain on exposure of acupuncture point E-36 to polarized light with
different colors: white, red, violet, blue, orange, yellow, green. The same designations, as on fig. 2. Difference will consist,
that light has been directed on the acupuncture point E-36
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device equipped with different color filters on
the center of a pain or on the TA E-36 influ-
ences the painful BR caused by formalin. Fig.
2 shows the time course of formalin-induced
nociceptive BR before and after the exposure
of painful area to P light of different colors.
Application of color P light to the painful area
decreased this BR. The pain intensity score
in sequential 10-min observation periods in all
experimental groups was lower than in the
control group (without exposure to light).
Table 1 contains the mean values of duration
of the painful area licking for the whole pe-
riod of observation (60 min) in different
groups. One-way ANOVA revealed signifi-
cant differences in mean foot licking time
among  these  g roups  (F

7,  81  
=  20 .14 ,

P < 0.001). The licking time in seven experi-
mental groups of mice received application of
one color of P light to the painful area was
ranged from 338.2 ± 57.4 s to 604.7 ± 63.5 s
against 942.1 ± 130.9 s in the control (P < 0.001,
P < 0.01, P < 0.05). In comparison with the
control group (accepted for 100 %) in the mice
exposed to color P light on the painful area,
the duration of licking was from 35.9 ± 6.1%
to 63.6 ± 7.5%. Statistically reliable decrease

of licking time was found after application of
red (64.1%), yellow (55.4%), orange (50%),
violet (44.3%), green (36.4%) and white
(35.8%) light. Note, that the most effective
was the red light and no significant difference
between the group exposed to blue light and
the control group was found (Fig. 4).

Our previous studies have shown that AP
E-36 was the most effective AP to relieve pain
under white P light application [28]. In the
present study the AP E-36 was used to diffe-
rentiate the effects of color P lights. Figure 3
shows the time course of the formalin-induced
BR in mice exposed to different colors of P
light compared with the control group (with-
out of P light exposure). Pain responses in
those groups where color P light was used were
apparently weaker than in control group. The
total mean value of duration of licking in the
animals exposed to different color P light
ranged from 429.8 ± 65.8 s to 601.8 ± 60.2 s,
against 942 ± 130.9 s in the control group
(Table 1). One-way ANOVA revealed statisti-
cally significant differences in the mean lick-
ing time (F

7, 81
 = 19.03, P < 0.001) among

groups. In all seven groups exposed to color P
light, the total licking time of the painful area,

Table 1. Duration (s) of formalin evoked pain response in control group of mice and mice received 10 min exposure
of painful area or AP E-36 to color P light (white, red, orange, yellow, green, blue, violet)

Groups of mice Painful area AP Å-36

Control (without light) 942.1±130.9 942.1±130.9
100% 100%

White light 604.7±63.5* 471.3±38.0***
64.2±6.7% 50±4%

Red light 338.2±57.4*** 429.8±65.8**
35.9±6,1% 45.6±7%

Orange light 470.0±37.4** 587.0±89.6*

49.9±4.0% 62.3±9.5%
Yellow light 420.6±41.2** 591.4±44.7*

44.6±4.4% 62.8±4.7%
Green light 599.2±70.9* 601.8±60.2*

63.6±7.5% 63.9±6.4%
Blue light 645.176.5 566.9±88.6*

68.5±8.1% 60.2±94%
Violet light 524.6±64.8** 505.8±44.8**

55.7 ±6.9% 53.7±4.8%
Significant difference from the control: *P<0.05, **P<0.01, ***P < 0.001.

Antinociceptive effects of color polarized light
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during 60 min period of observation was reli-
ably different from that in the control group
(P < 0.001, P < 0.01, P < 0.05).  In compare to the
control group of mice (accepted for 100 %)
in the mice exposed to P light on AP E-36 the
duration of formalin-induced BR ranged from
45.6 ± 7% to 63.9 ± 6.4%. The most effec-
tive decrease of licking time was found after
red light exposure. Analgesia made up 54.4%
(red light), 50% (white) 46.3% (violet), 39.8%
(blue), 37.7% (orange), 37.2% (yellow), and
36.1% (green) respectively (Fig. 4).

Thus, our findings show, that red light
evokes the greatest analgesia in both cases:

after application to the painful area or to the
AP E-36. The light of this color decreased the
time of licking of the injected paw by 2.8 and
2 times compared with the control. Are there
statistical differences between effects of red
light and light of other colors? Comparison of
the mean value of duration of pain BRs in the
group of mice exposed to red P light with the
groups treated with another types of color lights
are shown in Table 2 and Fig. 5. Received data
show that the effect of treatment of the pain-
ful area by red light was increasingly greater
than by other color. One-way ANOVA revealed
statistically significant differences in the mean

Fig. 4. Analgesia (in %) evoked by the exposure of painful area or acupuncture point (AP) E-36 to polarized light with
different colors
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value of licking time between experimental
groups where P light was applied to the pain-
ful area (F

5, 54 
= 3.62, P < 0.01). When the

total pain response was analyzed by Student�s
t test for each pair of data points, the differ-
ence reached statistical significance between
groups exposed to red and three �cold� colors:
blue (P < 0.01, t = 3.31), green (P < 0.01, t = 2.86),
violet (P < 0.05, t = 2.16), as well as between
the groups treated with red and white light
(P < 0.01, t = 3.11). The effect of �warm�
colors (orange and yellow) did not differ from
the red light (P > 0.05, t = 1.92 and 1.17).
The present study demonstrates that all colors
of P light applied to painful area produce sta-
tistically significant suppression of formalin�
induced pain response and analgesia depends
on the color (wavelength) of P light. In cont-
rast, as shown by one-way ANOVA, no sta-
tistically significant differences were found
between the duration of pain responses in the
groups treated with different colors of P light
to AP E-36 (F

5, 54 
= 0.95, P > 0.05). In this

series of experiments all colors depressed the
painful response as compared with the group
without light applications, but the effects from
different colors were similar.

Effect of color P light on the skin temperature.
In  order  to  es t imate  the effects  of  skin
warming on the tested reactions during P light
application the special experiments have been
carried out. The superficial cutaneous tem-

perature of the AP E-36 was measured be-
fore, during and after red or green P light ex-
posure (Fig. 6). These types of P light had
the most higher and low influence on the pain
BR, respectively.

Baseline skin surface temperature ranged
from 35.17 ± 0.29 0C up to 35.43 ± 0.49 0C
and the mean value was 35.3 0C. The expo-
sure of the AP to P light resulted in rise of a
skin temperature and it was increased with the
exposure. Exposure (10-min) of TA E-36 to
red P light evoke increasing of the skin tem-
perature up to 37.4 ± 0.26 0C. The similar treat-
ment with the green light increased the tem-
perature to 36.95 ± 0.51 0C. After the termi-
nation of a P light session the skin tempera-
ture was slowly reduced to control value. The

Red light 338.2±57.4 429.8±65.8
Orange light 470.0±37.4 1.92 587.0±89.6 1.41
Yellow light 420.6±41.2 1.17 591.4±44.7 2.03
Green light 599.2±70.9** 2.86 601.8±60.2 1.93
Blue light 645.1±76.5** 3.21 566.9±88.6 1.24
Violet light 524.6±64.2* 2.16 549.7±42.7 1.53

*P<0.05; *P<0.01 compared with red light group (otherwise not significant)

Table 2. Comparison of formalin evoked pain response duration in the group of mice exposed to red polarized light
with the other experimental groups. Mean (± SEM) duration (s) of licking the painful area fore 60 min of observa-

tion after 10 min exposure of painful area or AP E-36 to P light with different color

Groups of mice Painful area AP Å-36

Licking, s/60 min Student�s
t - criterion

Licking, s/60 min Student�s
t - criterion

Fig. 6. Changes of the skin temperature in the area of the
acupuncture point (AP) E-36 during application of red and
green polarized (P) light. Ordinate - mean (± SEM) tem-
perature (0C) before P light application, during 10-min ex-
posure of the AP to red (1) or green (2) P light and during 4
min period after the ending of a light session
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results demonstrate that 10-min exposure of
mouse skin to red or green P light can causes
a rise of cutaneous temperature only on 2.1
and 1.65 0C accordingly.

DISCUSSION

The main findings of this study were that ex-
posure of painful area and AP E-36 to low-
intensity P light was followed by remarkable
depression of formalin-induced BR and the
level of their depression depends on the color
of light/wavelength. Such analgesic effects
appeared due to exposure to the light but not
due to movement restriction, because all mice
(experimental and control) received equal
movement restriction.

Analgesic effects of color P light.
Our results show that the applications of color
P light to painful area or AP E-36 produced a
similar effects in formalin-treated mice, both
of them reduced licking of the staggering ex-
tremity. All tested colors evoked statistical sig-
nificant analgesic effects in either event when
P light was applied to AP E-36 and to painful
area. After 10 min of color P light exposure
analgesia was 31.5 - 64.1% and 36.1 - 54.4%
respectively. Analgesia after 10-min exposure
of painful area or AP E-36 to color P light
produced by Bioptron device was almost equal
to that obtained with the sedative method of
classical acupuncture, which requires pro-
longed exposure to needle [18].

Our results are consistent with the data
obtained from studying low-intensive laser
(monochromatic coherent polarized light) ef-
fects on pain in humans and animals. However,
P light of Bioptron differs from a laser radiation
by its polychromatic and noncoherence. It was
shown that exposure of APs to infrared laser
energy in patients with pain syndrome increased
their pain thresholds considerably [15, 34]. The
effect of laser on formalin-induced inflam-
matory pain is well known [49].

AP E-36 is one of the most effective pain
treatment points in traditional Chinese medi-

cine. The injection of apitoxin into AP Å-36
of rats suffering from chronic arthritis evoked
antinociceptive and anti-inflammatory effect
[26]. In our previous study [28] it was shown
that AP E-36 is the most effective point to
relieve pain localized on the back of the foot
of the mouse hind limb. As it follows from the
present work, exposure of AP E-36 to color P
light effectively suppresses the late phase of
formalin-induced pain response.

Dependence of P light effects on the wave-
length (color).
Rece ived  da ta  show a t  f i r s t  tha t    the
antinociceptive effect depends substantially
on the color of P light/wavelength. The red
light was the most effective to relive pain localized
on the back of the foot of mouse hind limb. The
analgesic effects of red light were 64.1% (pain-
ful area) and 54.4% (AP E-36). The degree of
suppression of the painful BR after application
of other types of color light was weaker. Expo-
sure of the painful area to yellow, orange, violet,
green or blue P light evoke analgesia up to 55.4%,
50.1%, 44.3%, 36.4% and 31.5% respectively.
Exposure of the AP E-36 to violet, blue, orange,
yellow or green P light decrease the pain BR up
to 46.3%, 39.8%, 37.7%, 37.2% and 36.1%
respectively.

As time and power of P light in all experi-
ments were identical, it comes out that anal-
gesic effect depends on the color of P light in
other words on the wavelength. It is known
that optical properties of a skin influence depth
of penetration of light [23]. The skin reflects the
shot-wavelength light (blue and green) but ab-
sorbs the long-wavelength light (orange and red).

The ability of different colors of light to pen-
etrate the tissue is not equal. The depths of
penetration of the red and near infrared
wavelengths are greatest because they are not
blocked by blood or water as much as other
wavelengths. In contrast, the light whose
wavelengths are shorter than 630 nm (yellow,
green and blue) are blocked by the hemoglobin
of blood and do not penetrate into the tissue very
deeply. Different scattering and absorption prop-

Z.A. Tamarova, Yu.P. Limansky, S.A. Gulyar
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erties of different wavelengths of light allow
it to influence different depths of tissue [4].

The analgesia is not caused by thermal effect
of polarized light.
As light is partially converted into thermal energy
and thus produces a heat, we speculate that heat
as well as light can contribute to the antinoci-
ceptive effects. Corresponding references show
that skin heating up to 430C is necessary to evoke
effect classified as thermopuncture [9].

Our experiments have shown that after 10-
min exposure of the AP E-36 to color P light
(2.4 J/cm2) the skin temperature grew from
35.30C (before light exposure) up to 37.40C
(red light) or to 36.950C (green light). Thus
temperature rises of 2.1 and 1.650C, respec-
tively. Results obtained in our study coincide
with data received by other investigators in
experiments on mice [9]. Exposure of albino
mouse skin (right hind limb, zone of 1.5 cm2)
to red laser (630 nm) at fluence rates between
100 and 200 mW/cm2 course an s.c. tempera-
ture grew by 3-40C respectively. Light dose of
300 and 400 mW/cm2 induces temperature rise
in s.c. tissue up to 7 and 100C respectively [9].
There are evidences that power density of light
higher than 150 mW/cm2 may give artifacts due
to effects of hyperthermia [36, 41]. It is
necessary to emphasize that power density of
Bioptron device is much weaker (40 mW/cm2).
These findings suggest that the analgesic effects
of color P light on formalin-evoked pain response
does not might be due to warming.

What are the mechanisms of the analgesic
effect?
There are evidences that the low-power la-
ser irradiation suppresses the excitation of the
unmyelinated C-fibers in the afferent sensory
pathway [33]. But it is known that such be-
haviors as paw licking involve supraspinal
mechanisms [16]. Thus, the pain may be sup-
pressed not only on the periphery but also on
the level of brainstem structures. Correspon-
ding references show that signals caused by
stimulation of APs are carried in the periph-

eral sensory nerves to the spinal cord. At this
level they may activate spinal pain inhibition
gates. Spinal signals are also transmitted to
specific sites in the thalamus, hypothalamus
and midbrain, via the ascending tracts (spino-
thalamic tracts, ventro-lateral funiculi). These
signals stimulate the own antinociceptive sys-
tems of the brain [44]. Acupuncture stimuli
act as a central nervous system input that can
activate the descending antinociceptive path-
way to release endogenous opioids that inhibit
transmission along the ascending nociceptive
pain pathway [17]. There are evidences that
antinociceptive effect of low intensity laser
on APs [5, 25, 31, 40, 50] is produced via the
opioidergic systems. Moreover, the exposure
of APs to low-intensity laser light is accom-
panied with increasing of ATP and serotonin
release that followed by reduction of the
inflammatory process [7].

Except for classical neuronal pathways, ef-
fects of P light quite probably are mediated
through specific power channels - meridians.
Russian researchers at the Institute for Clinical
and Experimental Medicine have shown that light
(non-polarized light) applied to the human skin
penetrate the body between 2 and 30 mm, de-
pending on the color frequency. The researchers
also found that only certain areas of the body
were able to transfer light beneath the surface,
and these areas corresponded to APs. Further-
more, the light was conducted within the body
along the acupuncture meridians. It appears that
the meridians are a light transferal system within
the body somewhat like optical fiber [35].

The addit ional  experimental  s tudy is
necessary to compare the effects of P light
versus non-polarized light. To quote one of
the most  recognized researcher  in  laser
therapy, Tina Karu: �An analysis of published
clinical results from the point of view of vari-
ous types of radiation sources does not lead
to the conclusion that lasers have a higher
therapeutic potential than light emitting diods.
But in certain clinical cases the therapeutic
effect of coherent light is believed to be
higher� [24]. We have received preliminary

Antinociceptive effects of color polarized light
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experimental data testifying that analgesic
effects evoked by P and none-P light are dif-
ferent (at an equal exposition and power).

Experience of P light of device Bioptron
application for treatment of painful syndromes
at people has shown positive results [1, 2].

In conclusion, the present study shows the
objective proofs of efficiency of application
of color P light for reduction of pain. Color
light therapy may be used as an effective
noninvasive method to treat pain and red light
is the best wavelength selection to induce an-
algesia in clinical applications.

Ç.À. Òàìàðîâà, Þ.Ï. Ëèìàíñüêèé, Ñ.Î. Ãóëÿð

ÀÍÒÈÍÎÖÈÖÅÏÒÈÂÍ² ÅÔÅÊÒÈ
ÊÎËÜÎÐÎÂÎÃÎ ÏÎËßÐÈÇÎÂÀÍÎÃÎ
ÑÂ²ÒËÀ Ó ÒÂÀÐÈÍ ÍÀ ÌÎÄÅË²
ÔÎÐÌÀË²ÍÎÂÎÃÎ ÒÅÑÒÓ

Íàø³ åêñïåðèìåíòàëüí³ ðåçóëüòàòè ïîêàçàëè åôåêòèâí³ñòü
ïðèãí³÷åííÿ áîëþ ä³ºþ íà ïðîòèáîëüîâ³ òî÷êè àêóïóíêòóðè
(ÒÀ) íèçüêî³íòåíñèâíèì á³ëèì ïîëÿðèçîâàíèì ñâ³òëîì.
Â³äîìî, ùî á³ëå ñâ³òëî ì³ñòèòü åëåêòðîìàãí³òí³ õâèë³ ð³çíî¿
äîâæèíè (ð³çíîãî êîëüîðó) ³, ìîæëèâî, íå âñ³ ç íèõ
âèêëèêàþòü îäíàêîâèé ïðîòèáîëüîâèé åôåêò. Íèí³ íåìàº
ïîð³âíÿëüíèõ äàíèõ ïðî çíåáîëþâàëüíó ä³þ ñâ³òëîâèõ õâèëü
ç ð³çíîþ äîâæèíîþ õâèë³. Ìåòîþ íàøî¿ ðîáîòè áóëî
ïåðåâ³ðèòè, ÷è çàëåæèòü ñòóï³íü àíàëüãåç³¿ â³ä êîëüîðó, òîáòî
â³ä õâèëüîâîãî ä³àïàçîíó ïîëÿðèçîâàíîãî ñâ³òëà. Á³ëü
âèêëèêàëè ï³äøê³ðíîþ ³í�ºêö³ºþ ²%-ãî ðîç÷èíó ôîðìàë³íó
(25 ìêë) ó äîðñàëüíó ïîâåðõíþ ñòîïè ë³âî¿ ê³íö³âêè.
Âèêëèêàíà ôîðìàë³íîì áîëüîâà ïîâåä³íêà (âèëèçóâàííÿ
õâîðî¿ ëàïêè) áóëà òåñòîâàíà ó ìèøåé êîíòðîëüíî¿ ãðóïè ³
ñåìè åêñïåðèìåíòàëüíèõ ãðóï, äå ìèø³ çðàçó æ ï³ñëÿ ³í¢ºêö³¿
ôîðìàë³íó ï³ääàâàëèñÿ 10-õâèëèííîìó ñåàíñó êîëüîðî-
òåðàï³¿: îäèí ç êîëüîð³â ïîëÿðèçîâàíîãî ñâ³òëà (÷åðâîíèé,
îðàíæåâèé, æîâòèé, çåëåíèé, ñèí³é, ô³îëåòîâèé) áóâ
ñïðÿìîâàíèé íà îñåðåäîê áîëþ àáî íà ÒÀ E-36. Êîëüîðîâå
ïîëÿðèçîâàíå ñâ³òëî ñòàòèñòè÷íî äîñòîâ³ðíî îñëàáëþâàëî
á³ëü. Òðèâàë³ñòü áîëüîâî¿ ðåàêö³¿ ñêîðî÷óâàëàñÿ íà 31,5�
64,1% ³ 36,1�54,4 % â³äïîâ³äíî. Íàéá³ëüø âèðàæåíó
àíàëüãåòè÷íó ä³þ âèÿâëÿëî ÷åðâîíå ñâ³òëî. Ð³çíèöÿ ì³æ
çíåáîëþâàëüíèìè åôåêòàìè ÷åðâîíîãî ³ òðüîõ �õîëîäíèõ�
êîëüîð³â (ñèí³é, çåëåíèé ³ ô³îëåòîâèé), à òàêîæ ì³æ ÷åðâîíèì
³ á³ëèìè ñâ³òëîì áóëà á³ëüø âèðàæåíà ïðè ä³¿ íà îñåðåäîê
áîëþ. Çðîáëåíî âèñíîâîê ïðî òå, ùî íèçüêî³íòåíñèâíå
êîëüîðîâå ïîëÿðèçîâàíå ñâ³òëî ìàº àíàëüãåòè÷íèé âïëèâ ³
ñòóï³íü àíàëüãåç³¿ çàëåæèòü â³ä äîâæèíè õâèë³ (êîëüîðó).

Êëþ÷îâ³ ñëîâà: êîëüîðîâå ïîëÿðèçîâàíå ñâ³òëî, ôîðìà-
ë³íîâèé òåñò, àíàëüãåç³ÿ, àêóïóíêòóðà.

Ç.À. Òàìàðîâà, Þ.Ï. Ëèìàíñêèé, Ñ.À. Ãóëÿð

ÀÍÒÈÍÎÖÈÖÅÏÒÈÂÍÛÅ ÝÔÔÅÊÒÛ
ÖÂÅÒÍÎÃÎ ÏÎËßÐÈÇÎÂÀÍÍÎÃÎ ÑÂÅÒÀ
Ó ÆÈÂÎÒÍÛÕ  ÍÀ ÌÎÄÅËÈ
ÔÎÐÌÀËÈÍÎÂÎÃÎ ÒÅÑÒÀ

Íàøè ýêñïåðèìåíòàëüíûå ðåçóëüòàòû ïîêàçàëè ýôôåê-
òèâíîñòü ïîäàâëåíèÿ áîëè ïóòåì âîçäåéñòâèÿ íà ïðîòèâî-
áîëåâûå òî÷êè àêóïóíêòóðû (ÒÀ) íèçêîèíòåíñèâíûì áåëûì
ïîëÿðèçîâàííûì ñâåòîì. Èçâåñòíî, ÷òî áåëûé ñâåò
ñîäåðæèò ýëåêòðîìàãíèòíûå âîëíû ðàçëè÷íîé äëèíû
(ðàçíîãî öâåòà) è, âîçìîæíî, íå âñå èç íèõ âûçûâàþò
îäèíàêîâûé ïðîòèâîáîëåâîé ýôôåêò. Â íàñòîÿùåå âðåìÿ
íåò ñðàâíèòåëüíûõ äàííûõ î áîëåóòîëÿþùåì äåéñòâèè
ñâåòîâûõ âîëí ñ ðàçíîé äëèíîé âîëíû. Öåëüþ íàñòîÿùåé
ðàáîòû áûëî ïðîâåðèòü, çàâèñèò ëè ñòåïåíü àíàëüãåçèè îò
öâåòà, òî åñòü îò âîëíîâîãî äèàïàçîíà ïîëÿðèçîâàííîãî
ñâåòà. Áîëü âûçûâàëè ïîäêîæíîé èíúåêöèåé 5%-ãî ðàñòâîðà
ôîðìàëèíà (25 ìêë) â äîðñàëüíóþ ïîâåðõíîñòü ñòîïû ëåâîé
êîíå÷íîñòè. Âûçâàííîå ôîðìàëèíîì áîëåâîå ïîâåäåíèå
(âûëèçûâàíèå áîëüíîé ëàïêè) áûëî òåñòèðîâàíî ó ìûøåé
êîíòðîëüíîé ãðóïïû è ñåìè ýêñïåðèìåíòàëüíûõ ãðóïï, ãäå
ìûøè ñðàçó ïîñëå èíúåêöèè ôîðìàëèíà ïîëó÷àëè 10-
ìèíóòíûé ñåàíñ öâåòîòåðàïèè: îäèí èç öâåòîâ ïîëÿðè-
çîâàííîãî ñâåòà (êðàñíûé, îðàíæåâûé, æåëòûé, çåëåíûé,
ñèíèé, ôèîëåòîâûé) áûë íàïðàâëåí íà î÷àã áîëè èëè íà ÒÀ
E-36. Öâåòíîé ïîëÿðèçîâàííûé ñâåò ñòàòèñòè÷åñêè
äîñòîâåðíî îñëàáëÿë áîëü. Äëèòåëüíîñòü áîëåâîé ðåàêöèè
ñîêðàùàëàñü íà 31,5�64,1 è 36,1�54,4 % ñîîòâåòñòâåííî.
Íàèáîëåå âûðàæåííîå àíàëüãåòè÷åñêîå äåéñòâèå îêàçûâàë
êðàñíûé ñâåò. Ðàçëè÷èÿ ìåæäó áîëåóòîëÿþùèìè ýôôåêòà-
ìè êðàñíîãî è òðåõ �õîëîäíûõ� öâåòîâ (ñèíèé, çåëåíûé, è
ôèîëåòîâûé) à òàêæå ìåæäó êðàñíûì è áåëûì ñâåòîì áûëè
áîëåå âûðàæåíû â ñëó÷àå âîçäåéñòâèÿ íà î÷àã áîëè. Ñäåëàí
âûâîä î òîì, ÷òî  íèçêîèíòåíñèâíûé öâåòíîé ïîëÿðè-
çîâàííûé ñâåò îáëàäàåò àíàëüãåòè÷åñêèì äåéñòâèåì è
ñòåïåíü àíàëüãåçèè çàâèñèò îò äëèíû âîëíû (öâåòà).

Êëþ÷åâûå ñëîâà: öâåòíîé ïîëÿðèçîâàííûé ñâåò, ôîðìàëè-
íîâûé òåñò, àíàëüãåçèÿ, àêóïóíêòóðà.
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