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Momusayua u yens. ®Dotobmomonymsmusi (OPbM), 3To cmocod Bo3AecTBHA Ha
OpraHu3M 4eJOBeKa CBETOM, HCIIONb3YIOINI HEHOHU3UPYIOIIUE HCTOYHUKH (POTOHOB,
BKITIOYasl J1a3epbl, CBETOJMO/bI U IIWPOKOIOIOCHBIH CBET B BUIUMOM M HH(PAKPACHOM
nuanasoHe crekrpa [1]. ®BM npuMeHsoT B TedeHue nocieaaux 30 JeT BO MHOTHX
o0acTsaX MEIUIMHBI JUIS Tepamnud pazHooOpa3HBIX 3a00JCBaHWUI M MATONOTUYECKUX
COCTOSIHMI OpraHu3Ma dYelloBeKa, B TOM 4YHCJE IpU 3aKUBJICHWH paH, OONsAX mpu
apTpHUTe, OCTPOM UHCYIbTE U Ipyrux [2]. DddexTrBHOCTS DBM Tepanuu onpeaessor
MHOX€ECTBO (DaKTOpPOB, CpeAn KOTOPBIX HanboJiee 3HAYMMBIMU SIBISIOTCSI ONTHYECKHUE
napaMeTpsl KOXKH U TKaHel opraHu3Ma U TEXHHYECKHE XapaKTePUCTUKU UCIIOIb3YEMBIX
UCTOYHUKOB (POTOHOB [3]. Ponb 3THX (akTOpOB BBISICHSIOT B KaXKIOM KOHKPETHOM
cinyyae npumeHeHust ®BM Tepanuu ¢ MOMOLIBIO HCCAEAOBAHUM, KaK TEOPETUYECKUX,
TaKk M OKCIEpUMEHTaJIbHBIX. VHOTJa OHM TO3BOJISAIOT  BBIABUTH  BaKHbBIE
3aKOHOMEPHOCTH ¥ TOBBICUTH 3¢ dexktuBHOCTE PBEM Tepamuu. Ho B GonbmMHCTBE
KIMHAYECKUX CIIy4aeB TaKUe MCCIEIOBAHMS IPOBECTH HEBO3MOXKHO U 3 (EKTUBHOCTh
ONpeNeNAloT NpakTHUYecKue 3HaHus Bpada. OIHAKO 3T 3HAHUS OKa3bIBAIOTCS
0ecroJIe3HbIMH, KOTIa Bpaul CTAJIKHBAIOTCS ¢ AIMEHTaMH, KOTOphIe HE PearnpyroT Ha
®BbM Ttepanuro [4]. Takas cuTyarus B KIMHHYECKOH MeTUITMHE 00YCIIOBJIEHA TEM, U4TO
MexaHu3M JieueOHoro aeiictsust @M 110 cux mop ocTaercsi Majio U3y4eHHBIM U IJI0X0
MOHUMaeMbIM. DTOMY TIOHIMaHHUIO TaK)K€ Majo CIIOCOOCTBYIOT MpejjiaraeMble Uaeu U
runoressl MexaHusmMoB @OBM, KkoTopble paccMaTpUBAalOT B KauyeCTBE IIEPBUYHBIX
MUIIeHeH (OTOHOB, MPEXKIE BCEro OTIEIbHBIE KIETKH BHYTpU opraHusma [5]. Unes
aBTOpa O TOM, YTO TAKMMH MHIIEHSIMH MOTYT CIY>KUTh WHTEPCTHIMAIbHBIE XKUIKOCTH
(ISF), xoropele MPHUCYTCTBYIOT BO BCEX TKaHAX Teja YeIOBEKa, SBJSIETCS HOBOM
runote3oir  ®bM  tepanmm. llempto manHON paboOTHl SBISIETCS U3JIOKEHHE U
obocHoBaHue rumnoressl o ponu ISF B ®EM Tepamnum.

Memoowvl u arcopummsi. llogsepranu ananu3zy ISF Tema gyenoseka. s sToro nzydanu
SKCIIEPUMEHTHI 10 BU3yanu3auuu kaHanoB ISF Tena yenoBeka ¢ momoupto metona MPT
C TpPUMEHEHHWEM IIMPOKO ucmnosbdyemoro wunHaukaropa Gd-DTPA u wmeronpa
TUCTOJIOTUYECKOTO nccienoBanus [6]. 3ateM, uzydanu ISF Tena genoBeka ¢ momMompko
MO/JICIMPOBAHMS, UCTIOINB3YsI paHee pa3paboTaHHYI0 (PU3NKO-MaTEeMaTHUECKYIO MOJIENb
BOJIHOT'O CTpOEHUs uenoBeka [7]. s 3Toro mpeacTaBisid CTPYKTYpy CETH KaHAIOB
ISF tena B Buze rpada u3 NUKIMYECKH B3aHMMOCBS3aHHBIX MEXIYy COOOW 3IIEMEHTOB.
ITpu 3TOM B KadecTBe IeMEHTOB rpada u ux cBsizeil paccMaTpuBany kanaisl [SF tTena.
I'pad mHTEpHIPETHPOBAIM COTJIACHO MOJENIN KaK CHUCTeMYy LUPKymauuu Boasl ISF
OpraHu3ma, a BO3HMKHOBEHHE M (YHKIHOHHPOBAHHE HIIEMEHTOB CETH OOBACHSIN
mporieccaMu  camoopramsanuu  Boabl ISF  Tema, TOCTOSIHHO ¥ HENPEpBIBHO
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MPOUCXOSIIUMHU TIOJ] JACHCTBUEM (DOTOHOB, MOCTYMAIONIMX HA 3EMJII0 OT COJIHIIA.
PaccmaTpuBanu ux nefcTBre, Kak MPUPOIHBIH (POTOHHBIN MEXaHU3M CaMOOPTaHU3aIlUU
ceTH BOAHBIX KaHaioB ISF Tena, equHBIN 1718 BCeX dJIeMEHTOB ceTu. [lomaramu, 4ro
JaHHBII MEXaHHM3M MOXKET HWIPaTh BAXKHYIO pOJIb B OPraHu3ME M OKa3blBaTh
CYIIECTBEHHOE BIIMSHUE Ha (YHKIMOHAILHBIC COCTOSIHUS deloBeka. lloaTomy
aHammsupoBanu paboty ISF cetm rpada m BBISCHSIN 3aKOHOMEPHOCTH MPHUPOIHOTO
(hOTOHHOTO MEXaHHM3Ma U €0 POJIb B opranu3Me. HaliieHHpIe 3aKOHOMEPHOCTH CUUTATH
obmmmu Juis IpupoHBIX (HoToHOB M (hoToHOB DBM Ttepanuu. Jlanee oreHuUBaIM
BIIUSHUE MMAPaMETPOB M XapaKTEPUCTHK UCTOYHUKOB (hoToHOB DBM Tepanuu Ha 3TH
3aKOHOMEpPHOCTH. [locneacTBYs 3TOrO BIMSHUS MHTEPIPETUPOBAIN KaK BO3IECHCTBUE
Ha (YHKIIMOHAJILHBIC COCTOSIHUS Y€JI0BEKa, KaK HOPMAJIbHBIC, TAK M MATOJOTHUECKHUE.
[TomyueHHbIC Pe3yabTaThl UCTIOIB30BAIHU JJI TCOPETHUECKOTO OOOCHOBAHMSI TUTIOTE3bI
o pomu ISF B ®bM Tepanuu 1 00BSCHEHUS TaHHBIX KIMHUYCCKUX DKCIIEPUMEHTOB €¢
3¢ PeKTHBHOTO TPUMEHECHHUS.

Pesynomamur: ChopmynupoBana rumnore3a o ponu ISF B ®BM tepanum, xoropas
rmacut, 4to Boma ISF opranumsma sBsIeTCSl MEPBUYHON MHUINICHBIO M TJIAaBHBIM
Y9aCTHUKOM (OTOOHOIOTUYECKUX IPOIECCOB, KOTOPBHIMH YIIPABISIOT HPUPOIHBIE
(hOTOHBI, MOCTYIAIOIIME HA 3EMJIEO OT COJTHIIA, a TPY HAPYIICHUH YIIPABJICHUS, 3Ty POJIb
MOTYT BHIMONHATH GoToHBl @BM Tepanuu. [IpenocraBieHo 000CHOBaHUE THIIOTE3HI,
OCHOBAHHOE Ha aHAJIN3€ HKCIEPUMEHTANIBHBIX JaHHBIX 10 BU3yaIn3aluu kaHaioB ISF ¢
nomowmpto MPT MeTona M THCTOJIOTMYECKHX HCCIEJOBAaHUM, a TakXe pe3yiIbTaToB
MOJICTTUPOBAHMsI, UCIONB3YIONUX paHee pa3paboTaHHYI (PU3UKO-MATEMATHUCCKYIO
MOZEJIb BOAHOTO CTPOCHHUS YEJIOBEKA. AHAIU3 HKCIIEPUMEHTAIBHBIX JAHHBIX IOKa3al,
YTO B Telle YelIOBeKa JICHCTBUTENHHO CYIIECTBYET CeTh KaHaJOB IepeHoca motoka ISF
Ha OOJIBIIIME PACCTOSIHHA 3a TpeAeiiaMH COCYAMCTON nupkymsiuu. [Ipu 3ToM TO4HO
YCTaHOBJICHO, YTO CYIIECTBYET KaK MUHHUMYM UYETHIPE THIA KaHAJIOB yYaCTBYIOIIUX B
nepenoce moTokoB ISF Bonb KoXxu, apTepuii, BeH 1 HEpBOB [8]. DTH pe3yibTaThl SICHO
JIEMOHCTPHUPYIOT, YTO B TEJ€ YeIOBEKa pealbHO CYIIeCTBYIOT KaHamnbl ISF u TO, uTO
KOXKHBIN IyTh T0TOKa ISF, OCHOBHBIM KOMIIOHEHTOM KOTOPOTO SIBIISIETCS BOJIA, MOXKET
SIBIIATHCS IEPBUYHON MHIIEHBIO (DOTOHOB. DTOT BBIBOJ| TAKXKe TOJATBEPKAAIOT TAHHBIS
0 cozepkaHud BOJIBI B Koke (6osee 70 %) ¥ MHUKY MOBBIIEHHOTO TTOTJIOMICHUS BOJIBI B
nuana3one JuH BoH (otoHoB @BM Ttepanuu: 740, 835, 970, 1180, 1650, 3400 um,
KOTOpBIE HaOIIOJAIOTCS B AMHUAECPMICE, JepMe U IMOIKOKHO-)KHPOBOH KieTdaTke [9].
AHanu3 pe3ynbTaToB MOAEIUPOBAHMS O3BOJIMI YCTAHOBUTH BAKHBIE 3aKOHOMEPHOCTH
JIEHCTBUS IPUPOIHBIX (POTOHOB Ha TPOLIECCHl camoopranu3aiuy Bojsl ISF opranmsma
W BBIpa3uTh UX clenyoommM obpazom. Ilocrme mormomenus ¢oronoB Bomon ISF
MPOUCXOAUT JUCCOLMALMS MOJEKYNI BoAbl Ha noHBl H+ 1 OH-. 3atem nanpaBieHHOE
JIBIKEHUE 3THX 3apsDKEHHBIX MOHOB B BOAHOU cpene ISF opranusma co3aeT HOHHBIE
(3meKkTpUYeCcKre) TOKH ABYX MOJMSIPHOCTEH, ITUPKYIUPYIOIIHE TI0 BOJHBIM KaHAJIaM CETH
ISF opHOBpeMeHHO B ABYX HPOTHUBOIOJOKHBIX HANPaBICHUSX. OTO MPUBOIUT K
MIOCTOSIHHOMY U3MEHEHHUIO HallpaBJIEHUsI CyMMapHOro Toka cetu ISF B 3aBucumoctu ot
TEKYIIIEr0 COOTHOIIEHUS BKJIAJOB JBYX HMOHHBIX TOKOB M OJIHOBPEMEHHO K
BO30YXKJICHHUIO BOKPYT' BOJIHBIX KaHAJIOB MEPEMEHHOTO 3JICKTPUUESCKOTO U MarHUTHOTO
nosist. JlaHHBIN BBIBOJ YETKO MOKA3bIBAET, 4TO BoAa ISF oprannsma MOKET BBIIIOJIHSTh
pOJIb HE TOJILKO TIEPBUYHON MUIIEHU, HO W SBIATHCS yYACTHUKOM Pa3sHOOOPa3HBIX
3JIEKTPOMArHUTHBIX IIPOIECCOB OPraHu3Ma, BKIF0Yas U OTOONOIOTHIECKHE,

Bu1600wi: 'maBHBIN BBIBOJ] TPOBEICHHOTO UCCIIEIOBAHUS COCTOUT B TOM, UTO Ipo0iIema
s dextuBHOCTH puMeHeHuss PBM Tepanuu B KIMHUYECKON MEIWIIMHE CBSI3aHA C
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HEMOHUMaHUEM (PU3UYECKON pPOJIM TIPHUPOTHBIX (JOTOHOB W BOJBI OpraHu3Ma. Bona,
KOTOPYIO TMPHUHITO paccMaTpuBaTh B MEIUIIMHE TOJBKO KaK YHUBEPCAIbHBIN
PacTBOPHUTENB, SBISIETCS COTJIACHO COBPEMEHHBIM (DM3HYECKUM IPE/ICTABICHUSIM
aKTUBHOM YNOPSIOYEHHOU cpenoil opranusmMa. [losTtomy HOBBIM BbI30BOM 111 @BM
MEJMIIMHBI  SABISCTCS HEOOXOAMMOCTh WCIIOJIB30BaHUS (PU3UYECKOro B3TJsLAa Ha
MIPOIIECCH OPraHW3Ma, a He TOJBKO KIETOYHOTO, JOMHHHUPYIOIIETO B MeIUIluHe. JTa
HEO0OXOJMMOCTh OOYCIIOBJI€HAa T€M, YTO WMEHHO (yHIaMEHTaJbHBIE 3aKOHBI (PH3UKHU
OTIPEICIISIOT 3aKOHOMEPHOCTH B3aMMOJICUCTBUS B opraHuszMe (oToHOB U BOJbI ISF,
KOTOpasi sIBIISICTCSI OCHOBHBIM KOMITOHGHTOM BCEX TKaHEH Tena denoBeka. O BakHOM
pormu ydera d3TUX 3akoHOB B DPBM Tepanmum CBUAETEIHCTBYIOT 3(PQeKTHBHBIE
pe3yIbTaThl IKCICPUMEHTAIBHBIX HCCIICIOBAHMIA O JICUCHUIO CIIOKHBIX COCTOSIHUM,
HalpuMep TaKUX Kak, pereHepamus ILEeNOoro OpraHa, 4yTo HEIOCTYIHO COBPEMEHHOM
veaumuae [10]. OTw w apyrue aHaJOTHYHBIE PE3yNbTaThl IMOKA3BIBAIOT, HTO
rccaenoBanms (U3NYECKHX B3amMojehHcTBUl (oToHOB W Bomel ISF opranmsma,
KOTOPBIM A0 HACTOAIICTO BPEMCHU YACIIAIOCH OTPAaHMYCHHOC BHUMAHUC, OTKPBLIBAIOT
HOBBIE NepcreKTuBbI NpuMeHeHuss @bM tepanuu B KIMHUYECKOW MeauuuHe. Bmecte ¢
STHM, O3TH WCCIENOBAaHHUS TIO3BOJSAT BBICHUTH CIIOXKHBIE W, TO-BHANMOMY,
pa3HooOpasHble pyHKIMU ceTr KaHanoB ISF B opranu3sme yenoBeka.
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Motivation and Aim: Photobiomodulation (PBM) is a method of exposing the human
body to light using non-ionizing photon sources, including lasers, LEDs and broadband
light in the visible and infrared range of the spectrum [1]. PBM has been used over the
past 30 years in many areas of medicine for the treatment of various diseases and
pathological conditions of the human body, including wound healing, arthritis pain,
acute stroke, and others [2]. The effectiveness of PBM therapy is determined by many
factors, among which the most significant are the optical parameters of the skin and body
tissues and the technical characteristics of the photon sources used [3]. The role of these
factors is clarified in each specific case of the use of PBM therapy through research, both
theoretical and experimental. Sometimes they make it possible to identify important
patterns and increase the effectiveness of PBM therapy. But in most clinical cases, such
studies cannot be carried out and the effectiveness is determined by the practical
knowledge of the doctor. However, this knowledge is of no use when clinicians
encounter patients who do not respond to PBM therapy [4]. This situation in clinical
medicine is due to the fact that the mechanism of the therapeutic action of PBM still
remains poorly studied and poorly understood. This understanding is also of little
assistance from the proposed ideas and hypotheses about the mechanisms of PBM,
which are considered, first of all, individual cells of the body as primary targets for
photons [5]. The author's idea that such targets could be interstitial fluids (ISF), which
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are present in all tissues of the human body, is a new hypothesis for PBM therapy. The
purpose of this work is to present and substantiate the hypothesis about the role of ISF
in PBM therapy.

Methods and Algorithms: The ISF of the human body was studied and analyzed. To do
this, we studied experiments on imaging the ISF channels of the human body using the
MRI method with the application of the widely used indicator Gd-DTPA and the method
of histological examination [6]. Then the human ISF was studied using a previously
developed physico-mathematical model of the human water system [7]. To do this, we
represented the structure of the ISF channel network of the body in the form of a graph
of cyclically interconnected elements. In this case, the ISF channels of the body were
considered as elements of the graph and their connections. The graph was interpreted
according to the model as the body’s ISF water circulation system, and the emergence
and functioning of the network elements was explained by the processes of self-
organization of the body’s ISF water, constantly and continuously occurring under the
influence of photons arriving on the earth from the sun. Their action was considered as
a natural photonic mechanism of self-organization of the network of water channels of
the ISF body, common for all elements of the network. It was believed that this
mechanism could play an important role in the body and have a significant impact on
the functional state of a person. Therefore, we analyzed the work of the ISF graph
network and found out the patterns of the natural photonic mechanism and its role in the
body. The discovered patterns were assumed to be common for natural photons and
photons of PBM therapy. Next, we assessed the influence of the parameters and
characteristics of photon sources of PBM therapy on these patterns. The consequences
of this influence have been interpreted as affecting human functional states, both normal
and pathological. The results obtained were used to theoretically substantiate the
hypothesis about the role of ISF in PBM therapy and to explain the data from clinical
experiments of its effective use.

Results: A hypothesis has been formulated about the role of ISF in PBM therapy, which
states that the ISF water body is the primary target and main participant in
photobiological processes controlled by natural photons coming to the earth from the
sun, and if control is disrupted, this role can be played by photons of PBM therapy. A
substantiation of the hypothesis is provided, based on the analysis of experimental data
on the visualization of ISF channels using the MRI method and histological studies, as
well as modeling results using a previously developed physico-mathematical model of
the human water system. Analysis of experimental data has shown that in the human
body there really is a network of channels that transport ISF flow over long distances
outside the vascular circulation. It has been precisely established that there are at least
four types of channels involved in the transfer of ISF flows along the skin, arteries, veins
and nerves [8]. These results clearly demonstrate that ISF channels actually exist in the
human body and that the cutaneous ISF pathway, of which water is the main component,
may be the primary target of photons. This conclusion is also confirmed by data on the
water content in the skin (more than 70 %) and peaks of increased water absorption in
the wavelength range of photons of PMB therapy: 740, 835, 970, 1180, 1650, 3400 nm,
which are observed in the epidermis, dermis and subcutaneous fat [9]. Analysis of the
modeling results made it possible to establish important patterns of the action of natural
photons on the processes of self-organization of ISF water in the body and express them
as follows. After photons are absorbed by ISF water, the water molecules dissociate into
H+ and OH-ions. Then the directed movement of these charged ions in the water
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environment of the ISF of the body creates ionic (electric) currents of two polarities,
circulating through the water channels of the ISF network simultaneously in two
opposite directions. This leads to a constant change in the direction of the total current
of the ISF network, depending on the current ratio of the contributions of the two ion
currents, and at the same time, to the excitation of an alternating electric and magnetic
field around the water channels. This conclusion clearly shows that ISF water in the body
can serve not only as a primary target, but also as a participant in a variety of
electromagnetic processes in the body, including photobiological ones.

Conclusions: The main conclusion of the study is that the problem of the effectiveness
of the use of PBM therapy in clinical medicine is associated with a lack of understanding
of the physical role of natural photons and body water. Water, which is usually
considered in medicine only as a universal solvent, is, according to modern physical
concepts, an active, ordered medium of the body. Therefore, a new challenge for PBM
medicine is the need to use a physical view of the processes of the body, and not just the
cellular one, which dominates in medicine. This need is due to the fact that it is the
fundamental laws of physics that determine the patterns of interaction in the body of
photons and ISF water, which is the main component of all tissues of the human body.
The importance of taking these laws into account in the treatment of PBM is evidenced
by the effective results of experimental studies on the treatment of complex conditions,
such as the regeneration of an entire organ, which are inaccessible to modern medicine
[10]. These and other similar results indicate that studies of the physical interactions of
photons and body ISF water, which have received limited attention to date, open up new
prospects for the application of PBM therapy in clinical medicine. At the same time,
these studies will simultaneously elucidate the complex and apparently diverse functions
of the ISF channel network in the human body.
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