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®I131010MYHI MEXAHI3MU AlT NONAPU3OBAHOIO CBIT/1IA HA Bl/1b

C. O.I'ynap, 3. A. TamapoBa

IHemumym cpizionoaii im. O. O. boeomonbys HAH YkpaiHu
IHmepHayioHasibHUl MeduyHUl iHHosayitHUlU yeHmp

HaBefieHo eKkcneprMeHTasbHi AoKasmn Ail NoApM3oBaHoro caitna anapaTy BIOMTPOH Ha ToUKy akynyHKTYpu i ocepegok
6onio. JoseaeHo, o MAWIEP-CBIT/IO MOXe BUKAMKATU aHasbresilo, ika 3aeXuTh Big BUGOpY 30HM annikallil, ekcrnosuyji,
xapakTepy 607110 (rocTpuid, TOHIYHUIA a6o BicluepanbHUid). AHanbreTMyHa peaklis Mae 3arasibHuid xapakTep i CynpoBOAXY-
€TbCA y4acTIo onioigeprivyHol NpoTUBO60LOBOT CUCTEMU.

Kniouosi cnosa: BEIOMNTPOH, nonsipusoBaHe cBiT/10, 6isib, aHanbresis, Touka akynyHKTypu.

®U3NONOMYECKUE MEXAHU3MbI AENCTBUA
NoNAPU30OBAHHOIO CBETA HA BOJb

C. A.Tynsp, 3. A. Tamaposa

ViHcmumym cpusuonozuu um. A.A. boeomosisya HAH YkpauHsi
ViHmepHayuoHa/ibHbIl MedUYUHCKUU UHHOBAYUOHHbIU YeHmp

MpuBe/iEHbI SKCNePUMEHTA/IbHbIE AOKa3aTeNbCTBa [eficTBUA NoNApU30BaHHOro cBeTa annapata BUOMTPOH Ha Touky
akynyHKTYpbl 1 o4ar 6onu. JlokazaHo, 4To MAW/TEP-CBET MOXET Bbi3blBaTb aHa/IbIe3uio, KOTopast 3aBUCUT OT BbiGOpa 30HbI
annavkauum, SKCno3nLum 1 xapaktepa 601 (ocTpasi, TOHUYecKas UV BcLiepasibHas). AHasibreTuieckas peakumsi umeeT
06LMiA xapaKTep 1 CONPOBOX/aeTcs yHacTMeM Onuona3pruieckoil NpoTMBoGoEBOI CUCTEMBI.

KnioueBble cnoBa: EVIOMNTPOH, NonspusoBaHHblid CBeT, 60/1b, aHasIbresusl, TOUKa akynyHKTypbl.

PHYSIOLOGICAL MECHANISMS OF POLARIZED LIGHT INFLUENCE
ON PAIN

S. O. Gulyar, Z. A. Tamarova

Bogomoletz Institute of Physiology of National Academy of Sciences of Ukraine
International Medical Innovation Center

There are presented experimental evidences of BIOPTRON device polarized light influence on the acupuncture points
and pain locus. It is proved that PILER-light can induce analgesia which depends on the choice of the application zone,
exposure and nature of pain (tonic, acute or visceral). Analgesic response has systemic character and is accompanied by
participation of opioidergic nociceptive system
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Known analgesic effects of polarized light in humans have only a subjective confirmation. Quantitative
assessment of pain without distorting influence of psychogenic factors is possible in experiments on laboratory
animals. A promising factor for analgesia is low intensity polychromatic polarized light. We have previously found
that changes in the functional state of organs and body systems can occurunder the influence of electromagnetic
fields of different frequencies, including visible range on acupuncture points and pathology focus [1, 3, 5].

Purpose. To describe analgesic effect of polychromatic ~ 95% polarization of the incoherent, density power
polarized light at tonic, and acute visceral pain and its - 40 mW/cm2 - PILER-light). In 250 of adult white
possible mechanisms. male mice were created locus of tonic (formalin test),

Material and methods. The effect of polarized light  acute (electrical stimulation of the soles of the paws)
of BIOPTRON device (wavelength 480 - 3400 nm, and visceral pain (peritoneum chemical irritation:
© C. O.Iynsp, 3. A. Tamapopa
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Fig. 1. The mean (+SEM) threshold of vocalization from electrical stimulation of feet for two groups of mice with (A)

and without (B) exposure of acupoint E-36 to polarized light: Period when the mice were in the partial immobilization

chamber is indicated with rectangles: gray for mice who received the light therapy sessions (A); white for mice in the
control group (B)
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Fig. 2. Effect of polarized light on formalin-induced pain behavior in mice: A: Changes in formalin-induced nociceptive
behavioral responses before and after exposure of AP E-36 or a skin area without any analgesic APs to polarized light.
The mean (+SEM) duration (s) of licking the painful area at 10 subsequent min. F+L — the mice with formalin injection
into the hind limb followed by light therapy. Comparison with NaCl-evoked response. B: The mean (+SEM) duration
(s) of licking the painful area for 60 min of observation in six groups of mice, which received: 1) injection of 0.9%

NaCl in hind limb; 2) injection of 5% formalin (attenuated in 0.9% NaCl) in hind limb; 3-6) injection of 5% formalin
in hind limb followed by polarized light exposure of one AP (E-36, V-60, V-56) or of a skin area without any analgesic

APs. Significant difference from the control (formalin): *** P<0.001, ** P<0.01, * P< 0.05. C: Localization of the zone

exposed to polarized light
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Table 1

Duration (s/60 min of observation) of behavioral responses of mice with formalin-induced pain
and different durations of exposure of acupoint E-36 to polarized light (M+m)

Behavioral Control Duration of exposure of AP E-36 to polarized light
responses 2 min 6 min 10 min
Licking 942,1+130,9 870,2+64,3 650,6+39,2 * 471,3+£38 **
t=0,49 t=2,13 t=3,45
Sleeping 557,3+130,6 629,4+161,2 869,4+176,5 1087,3+187,7 *
t=0,35 t=1,42 t=2,32
Running 92,4+26,9 154,5435,6 165,4+32,7 126+33
t=1,39 t=0,59 t=0,79
Washing 139,4429,9 127,1£32,5 27,5+19,1 186,8463,1
t=0,28 t=1,43 t=0,68
Eating 0,1+0,09 2 39,7+15,4 *
t=2,57
Number of animals 1 6
eating (of 10)

* P<0.05; ** P<0.01 compared to control (otherwise not significant).

intraperitoneally 2% solution of acetic acid and rectal
mucosa: capsaicin). We evaluated pain and non-painful
behavioral responses in response to a light application
to the locus of pain or acupuncture points (AP).

Results. At tonic pain under the influence
of polarized light on TA statistically true, suppressed
pain behavioral response (BR) (licking the locus
of pain), and increased the duration of non-painful BR
(sleeping, eating) (fig. 1) [2, 4, 7].

The degree of analgesia also depended on the choice
of the AP. Out of two-studied AP the more pronounced
analgesic effect showed point E-36 [1, 6]. Action
of light on the area of skin containing no analgesic AP
proved ineffective. The degree of analgesia depended

on the degree of exposure. Within the tested time
intervals (4, 8, and 10 min) maximum analgesia (50%)
was observed at the highest exposure (fig. 2, tabl. 1).

A single 10-minute PILER-light influence on AP
E-36 caused a statistically significant increase of the
pain threshold to electrical stimulation of the foot
skin (acute pain) [8]. The threshold increased up to
34.2-59.1%, the analgesic effect lasted more than
3 hours (fig. 3).

Thus, the analgesic effect PILER-light dependent
on the exposure, whether it influenced on the locus
of pain or analgesic AP, and on AP choice. This PILER-
analgesia is not dependent on the application side
(right, left, both sides) (fig. 4, tabl. 2), on whether the

Table 2

Duration (s/60 min of observation) of behavioral responses in mice with formalin-induced pain
before and after 10 min polarized light exposure to acupoint E-36 of the left paw, right paw and both
paws simultaneously (M+m)

) Duration of exposure of AP E-36 to polarized light
Behavioral Control Left + Right
responses Left hind limb Right hind limb e s g
hind limbs
Licking 942,1+130,9 471,3+38.0** 459,5+70,3** 535,670,5%*
t=3,45 t=3,23 t=2,73
Sleeping 557,3+130,6 1087,3+£187,7 * 1560+124,3*** 1147,0+168,5*
t=2,32 t=5,56 t=2,77
Eating 0,1+0,09 39,7+154 * 5,815,8 126,7471,6
t=2,57 t=0,98 t=1,77
Number of animals 1 1 6
eating (of 10)

*P<0.05; **P<0.01; ***P<0.001 compared to control (otherwise not significant)

ISSN 1996-1960. MeaunyHa iHchopmaTuka Ta iHxeHepisi. 2016, Ne 1 43



MEANYHA IHOOPMATUKA
TA IHXXEHEPIA

A B

120 120

100 - 100 -
> >
L) L]
% 80 4 % 80 4
2 ] o
£ £ .
£ 60 £ 60
© ©
o o

40+ 40

-1 0 1 2 3 -1 0 1 2 3
Time of observation (hours) Time of observation (hours)

Fig. 3. Dependence of pain behavioral response on exposure of acupuncture point E-36 to polarized light: A: Mean
(xSEM) duration (s) of licking the painful area in sequential 10 min observation periods, in control and after 2, 6 or 10
min exposure of AP E-36 to polarized light. B: Mean duration of licking the painful area during the 60 min observation

period (in % of the control value) after different exposures to polarized light.
Significant difference from the control: ** P<0.01, * P<0.05
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Fig. 4. Duration of licking the painful area after exposure of acupoint E-36 of the left paw, right paw or both paws to
polarized light: A: Mean (+SEM) duration (s) of licking the painful area in sequential 10 min observation periods for the
control group (no light exposure) and three experimental groups (10 min exposure to polarized light of AP E-36 located on
the left paw, right paw or both paws). B: Mean (+SEM) duration (s) of licking the painful area for 60 min of observation
(% of the control value) in the same groups as in A. Significant difference from the control: ** P<0.01,

* P<0.05
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application was after the onset of pain or pre-irrigation
of pain by Oxyspray impact on AP zone.
PILER-light action on the area of the skin that did not
contain analgesic AP oron all animals in general - did not
cause statistically significant changes of the pain intensity.
Thus, it revealed a high analgesic efficacy of white
(polychromatic) PILER-light influence on analgesic AP.
For the first time there was a statistically significant
attenuation of visceral pain under the action of PILER-
light on AP [6, 9]. In animals that immediately after the
injection of acetic acid were subjected to 10-minute
PILER-light influence on one of the analgesic AP
(E-36, E-43, VC-8, RP-6), there decreased the
duration of pain and increased the non-painful
behavioral responses. Comparing the total duration
of pain in control and experimental animals, the
greatest analgesic effect (76.5%) gave AP E-43 and
VC-8 (76.5% and 76.3%), followed by AP RP-6
(46.8 %) and E-36 (41.4%). A similar result was
obtained in case of light applications in the area of
rectum after a preliminary application of capsaicin
solution. It is concluded that the effect of PILER-light
on AP or pain center can serve as a convenient non-
pharmacological method of preventing visceral pain.
A comparative study of the PILER-light analgesic
action effectiveness and pharmacotherapy showed thatits
10-minute application on analgesic AP E-36 significantly
enhances the analgesic effect of low doses of analgesics
(analgin, tramal) [8]. This is shown in models of both
acute and tonic pain. At tonic pain, analgin in a dose of
4.2 mg / kg reduced nociceptive behavioral responses
for 28.5% and 0.8 mg / kg of tramal dose - 34.2%.
In case of combination (the same doses) with PILER-
light analgesics (AP E-36), analgesia equaled 47.1%
and 50.7% respectively. Without PILER-light influence,
to reach about the same level of analgesia, there required
twice as large doses of analgesics. In the model of acute
pain, after 4.2 mg / kg analgin injections, in combination
with the PILER-light action on AP E-36, in 60 minutes
the pain threshold reached 149%. In 3 hours we observed
the second wave of analgesiaincrease up to 157.3%, and
even, in the end of the study, (4 hours), the pain threshold
was a half times higher (151.5%) than normal. Under
the tramal action, in combination with PILER-light,
the pain threshold increased up to 148.4%. At the end
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on acupuncture points is experimentally established.
PILER-light analgesic efficacy while its application
on the acupuncture points is revealed. Opioidergic
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