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MOP®OA0OTUYECKUN CYBCTPAT TOYEK UT'10YKAABIBAHVS 1 CUCTEMBI
MEPMANMAHOB KUTANCKOU TPAAVNTLIVIOHHON MEAUILINHBI

D.A. IIYKYPOB!, C.Y. AN, 1.A4. KAPOMATOB?

1 Kadeapa nopmaabnoit pusmoaornn, TagKUKCKIit rocyAapCcTBeHHBIN MeAULIMHCKIIT yHUBepcuTeT uM. Abyaan nbnu Cuno, dymante, Pecrrybanka Taaxn-
KHUCTaH
2 Kadeapa HapoaHO MeAUIIMHBL U TPpOdeccroHaabHbIX 00Ae3Hel, ByXapckuii rocy AapCTBeHHbIN MeAVIIMHCKII MHCTUTYT uM. AOy Aan n6n Cuno, byxapa,

Pecrry6anka Ysbexucran

B 0630pe npeacTaBaeHbl pe3ynbTaTbl UCCAEA0BaHMI 06 UMetoWmMXCA Npobaemax, CBA3AHHbIX C MOPPONOTUYECKUM CYOCTPAaTOM TOYEK UFNOYKabl-
BaHWA U CUCTEMbl MepUAMaHOB. MonCKy MOPPONOrMYecKoro cybcTpata TOUEK UIOYKaNbIBaHWA M MEPUAMAHOB NMOCBALLEHbI COTHU HAaY4HbIX CTaTel,
MoHorpadumit, HoO JO CUX MOP 3TOT BOMPOC He Halén CBOero OKOHYaTenbHOro peleHus. Kum BoHrxaH, npodeccop MxeHbAHCKOrO MeAMLMHCKOro
yHuBepcuteTa Kopeiickoit HapoaHo-flemoKkpaTuyeckoii Pecnybnvku, 0b6Hapyun aHaTOMUYECKYIO CTPYKTYPY MEpUANAHO-KoNIaTepaei, Ha3BaHHYyo
UM Tenbuamu boHrxaHa 1 cuctemoit BOHrxaHOBbIX MPOTOKOB W Ha3Bas eé BoHrxaHcKoi (KeHpak) cuctemoit. B 2010 roay oHa 6bina nepeMmeHoBa-
Ha B NPUMO-BacKynapHyto cuctemy (MBC), KoTopas CyLLEecTBYeT MO BCEMY Tesly, B TOM YMC/IE BHYTPY KPOBEHOCHBIX U IMMdaTnyecknx cocygos. MNBC
npeacTaBnfeT coboi aHaTOMUYECKYIO CTPYKTYPY, NPeACTaBAAoLLY0 cOBOM CeTb MPOTOKOB C NPOTEKAIOLLEN B HUX }KUAKOCTbIO. 3Ta CUCTEMA COCTOMUT U3
NPVYMO-COCYA0B, COOTBETCTBYIOLLMX aKYMYHKTYPHbIM MepuaMaHam, 1 NPUMO-Y3/10B, KOTOPble COOTBETCTBYIOT TOYKaM aKynyHKTYpbl. [laHHasa cuctema
MOXKET CYXKUTb MOPHONOrUUECKUM CYOCTPATOM CUCTEMbI TOYEK WINIOYKA/IbIBAHUA U MePUAMAHOB KWUTAMCKOM meauUMHbL. HO ANA OKOHYaTenbHOro
peLleHns BONpoca HyHbl Mopdonornieckme, GrsnMonorMyeckme u KIMHUYecKne UCCNefoBaHuA.

KnioueBble cnoBa: ues10yKanei8aHue, cucmema mepuduaHos, Mopgonozudeckuli cybcmpam, menbya boHexaHa, npumo-8acKynapHas cucmema, moy-
KU GKYMyHKMYypebi.
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The review summarizes studies related to current issues and concepts of the neuroanatomic basis of the meridian system and acupuncture points.
The proponents of their existence have not yet come to any consensus on how they might work or be tested in a scientific context. Kim Bonghan, a
professor at Pyongyang Medical University of the Democratic People’s Republic of Korea, discovered the anatomical structure of meridian collaterals,
which he called the Bonghan corpuscles (now known as primo nodes) and the the Bonghan ducts (primo vessels), and called it the Bonghan (Kyungrak)
system. In 2010, it was renamed into the primo vascular system (PVS), which exists throughout the organism, including blood and lymph vessels. PVS
is an anatomical structure being a network of ducts with fluid flowing in them. This system consists of primo-vessels and primo-nodes, corresponding
to acupuncture meridians, and acupuncture points, respectively. Thus, the PVS can serve as a morphological substrate for acupuncture points and
meridians of traditional Chinese medicine; however, since there is no scientific consensus on the neuroanatomical basis of acupuncture, further
morphological, physiological, and clinical studies are needed to promote a broader mutual understanding of this issue in the research community and
beyond.
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TpaAMUMOHHaA KnTalcKaa meauumHa (TKM) npeanonaraer, uto
SHeprvA OpraHM3ma HamnpasAAeTcA Mo MepuAMaHaM B Pas/iMyHbIX
4acTAx Tena U NoAfep:KUBaEeT AyX, SIMOLMK, pa3ym Yenoseka B rap-
MOHUM C PU3MYECKUM 340p0BbeM. Kak ToNbKO BanaHc mexay KOH-
GAVKTYIOLLMMM NPUPOSHBIMM CUAAMU BOCCTaHAB/IMBAETCA, NPOUCXO-
AWT pasbioKMpPOBaHME KU3HEHHOWM SHEPIMM OpraHU3Ma, U pPasBuUTHe
6onesHn npepoTepaiaetca. TKM Mcnonb3yeT pas/sivyHble MEeTOAbl
NleyeHmna, Takne Kak UIMoyKanbiBaHWe, AMETa, IeYeHne TpaBamm, me-
AnTauma, usmyeckne ynpaxkHeHUA U maccax. Metog, akynyHKTypbl
OCHOBAH Ha y4YeHUM 0 ToUKax 1 MmepuamaHax [1-3]. TKM onucbiBaet 12
NapHbIX U 2 HENApHbIX MEPUANAHOB, KOTopble 06beanHAT 365 To-

Traditional Chinese medicine (TCM) presumes that the en-
ergy of the organism is directed along meridians in different parts
of the body and maintains the spirit, emotions, mind of a human
being in the harmony with this physical health. Once the balance
between the conflicting natural forces recovers, the vital energy
of the organism is unblocked and development of the disease will
be prevented. TCM applies different methods of treatment, such
as acupuncture, diet, herbal therapy, meditation, physical exer-
cise, and massage. The acupuncture method is based on the prin-
ciple of points and meridians [1-3]. TCM describes 12 paired and
two unpaired meridians that combine 365 acupuncture points.
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YeK UrNoyKanbiBaHUA. MepuamnaHbl NPeAcTaBAAOT IMHUM Ha NOBEPX-
HOCTV TeNa Ye/I0BEKa, Ha KOTOPbIX PAcNO/I0MKEHbI TOYKU aKyNYHKTYpbI,
ABNAIOLLMECA CBA3YIOLLMM 3BEHOM MOBEPXHOCTU KOXM C BHYTPEHHM-
MM opraHamu [1].

Mo coBpemeHHbIM MOPPONOTMYECKUM JaHHBIM TOYKA aKymyH-
KTYpbl MMeeT Nnose 1 3aHMMaeT TPEXMepHOe NPOCTPAHCTBO C rPaHu-
uer aMameTpom ot 3 Mm 40 27 MM. Kakmx-nnbo mopdonormieckmnx
cybCTpaToB MepuAMaHOB B HACTOsALLEE BPEMA He BblfBAEHO. bnaro-
fapa csoeit 3GPEKTMBHOCTU NPU NeYeHUn psaga 3abonesaHUin BHY-
TPEHHWX OPraHOB U HEPBHOW CUCTEMbI METOAMKA OYEHb MONYAAPHA U
LUIMPOKO MCMO/b3YETCA B KAIMHWUYECKOM NpakTuke [1].

B HayyHbIX MCCNESOBAHMAX CUCTEMbl MEPUAMAHOB TNaBHbIN
ynop 6bin caenaH Ha NoMck MophONOrMYECKOW OCHOBbI aKyMyHKTYp-
HbIX TOYEK U MepuaMaHoB. K corkaneHuto, HeCMoTpsA Ha bonblioe
KO/IMYECTBO CBA3AHHOM C UIIOYKa/IbiBAHWMEM IMTepaTypbl, Npobnema
MOpPdONIOrNYECKOro 060CHOBAHMUA aKyMyHKTYPHbIX TOYEK U Mepuamna-
HOB BCE e [10/1KHa bbITb, HaKoHeLl, 0bbsAcHeHa [4].

OfZHVM M3 nepBblX, KTO MbITaACA OTKPbITb MOPHONOTUYECKHUit
cybCcTpaT akynyHKTYPHbIX TOYeK U MepuanaHoB, 6bin Kum BoHrxaH,
npodeccop MxeHbAHCKOTO MeAMLIMHCKOTO YHuBepcuTeTa Kopeickoii
HapoaHo-[emokpaTnyeckoii Pecnybnunku. B 1962 oH yTBEp:KAAN, YTO
HALUEN aHAaTOMMYECKYIO CTPYKTYPY, COOTBETCTBYIOLLYIO MepUAMaHaM,
COCTOALLYIO U3 Tenel, BoHrxaHa U cuctemy TpyboUeK, Ha3BaHHYHO UM
cuctemoit boHrxaHa (Kyungrak). Kum BoHrxaH onucan cBoto runoTesy
B NATU CBOMX COODLLEHMAX. YUEHbIN TaKKe onucan camopereHepupy-
IOLUMI YHUKaNbHbIWM TUN KAETOK Sanals, B nocnesytolem NOATBEPHK-
[EHHBIX, KaK TMN CTBOMIOBbIX KNeTok [5, 6]. CornacHo pesynbratam
Knuma BoHrxaHa cuctema o4eHb BaxKHa B XKU3HEAEATENIbHOCTUA MIEKO-
nuTtatowumx. Mocne Toro, Kak Kum BoHrxaH ymep B 1965, nccnenosa-
HUWA 3TON CMCTeMbl NpeKpaTUamnch [7].

EcTb pa3sHble YPOBHM TpyBuaTbIX CTPYKTYp B cucteme BoHrxaHa
[5]. Kum BoHrxaH onucan naTb NOACHCTEM:

e BHyTpucocyaucTas cuctema boHrxaHa (B KPOBEHOCHBIX CO-

cyzax, cepaLe u iumdaTuyeckux cocyaax).
e  Cuctema BoHrxaH MOBEPXHOCTW OPraHOB: (Ha HapyMHO
MOBEPXHOCTM BCEX BHYTPEHHWUX OPraHoB).

e DKCTpaBacKy/isApHas cuctema BboHrxaHa (BZonb HepBos,
KPOBU M IMMdATUYECKMX COCYA0B).

e BOHrxaH HepBHOM c1CTeMbI (B CTMHHOMO3rOBOW XMUAKOCTH,
LIEHTPaNbHOMN 1 Nepudepryeckoit HepBHOM cUCTeMaXx).

e BHyTpuopraHHas cuctema boHrxaHa (B mapeHxuMme BHyT-
PEHHMX opraHos [5, 8].

HekoTopble uccnegoBaTeny CYMTAlOT, YTO BHYTPUCOCYAUCTbIE
HUTEBUAHbIE CTPYKTYPbI U CUCTEMA BOHIXaHOBCKUX MPOTOKOB, BEpo-
ATHO, 6bINN TECHO CBA3aHbI C pubpuHo3oM [9].

B 1962 npodeccop BoHrxaH yTBEpKAaN, UTO CybCTpaT Mepuau-
aHHOW CUCTEMBI ... COCTOUT U3 CBA3OK TPYBUaTbIX CTPYKTYP, 1 3TO pas-
JIMYUMO OT HEPBHbIX, KPOBEHOCHbIX COCYA0B U IMMbATUYECKOI cucTe-
Mbl TUCTONOMMYECKMMU U 3KCMEPUMEHTaNbHBIMU Bronornyeckumm
0c06eHHOCTAMM, AnameTp TpybuaTbiX CTPYKTYP HaxoAWTcA B Auana-
30He oT 20 g0 50 muKpoHOB» [5]. OH NPUMEHUN BUOXUMMYECKMIA U
TUCTOXMMMYECKMIA aHAIM3 3TOW CUCTEMBI U OTKPbI/, YTO XKMAKOCTb B
TpybouKax cogeput bonbwe AHK no cpaBHeHMIO C APYrMMUM TKaHA-
Mu. CornacHo Teopum BoHrxaHa, Tpybo4KM BoHrXaHa TakKe cogepKaT
Sanals («ALo» Ha KOPENCKOM A3bIKE), Y KOTOPbIX CTb QYHKLMA, IKBU-
Ba/IeHTHaA CTBO/MIOBbIM KneTKam. KneTku Sanals, onucaHHble Kumom
BoHrxaHom, nosxe nepenmmeHosanu primo microcell nam P-microcell.
Y HUX onpegeneHbl reMaTonoaTnyeckne GyHKLMK, a TaKKe pereHepy-
IOLLLME M PAHO3aXKMBAAOLLME CBOMCTBA [8].

M3yyeHne GMOaneKTpuUeckmx cBOMCTB Tenel, BoHrxaHa u npu-
MO-COCY/J0B NOKa3aso, UX 3NEKTPUYECKUE CUTHANBI aHANIOTUYHbI CUT-
Hanam, 0bHapy*KEeHHbIM B NMaAKMX MblLax [9].
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Meridians represent conventional lines on the surface of the hu-
man body, on which acupuncture points are located, being the
skin surface connecting links with internal organs [1].

According to current morphological data, the acupuncture
point occupies a three-dimensional space with a diameter range
of 3 mm to 27 mm. Currently, no morphological substrates of the
meridians have been identified. However, due to its effectiveness
in treating many internal organs and nervous system diseases,
the technique is prevalent and widely used in clinical practice [1].

In the scientific study of the meridian system, the main fo-
cus was made in the search for the morphological substrate of
acupuncture points and meridians. Unfortunately, despite a large
amount of acupuncture-related literature, the issue of the mor-
phological substrate of acupuncture points and meridians has yet
to be finally elucidated [4].

One of the first who tried to discover the morphological
substrate of acupuncture points and meridians was Kim Bonghan,
a professor at Pyongyang Medical University of the Democratic
People’s Republic of Korea. In 1962, he claimed that he had found
the anatomical structure of meridian collaterals, referred to as
Bonghan corpuscles, and the duct system; he named the Bong-
han (Kyungrak) system. Kim Bonghan described his hypothesis in
five of his reports. In this system, he depicted the self-sustainable
capacity of the originally described Sanals cells, subsequently
confirmed as a type of stem cell [5, 6]. According to Kim Bong-
han’s findings, the system is very important for the maintenance
of life of the mammals. After Kim Bonghan died in 1965, research
on this system stopped [7].

There are different levels of tubular structures within the
Bonghan duct system [5]. Kim Bonghan described five subsys-
tems:

e The intravascular Bonghan system (inside the blood

vessels, the heart, and the lymphatic vessels).

e The organ surface Bonghan system (on the surfaces of

all internal organs).

e The extravascular Bonghan system (along the nerves,

blood, and lymphatic vessels).

e The nervous Bonghan system (in the cerebrospinal of

the central and peripheral nervous systems).

e The intraorgan Bonghan system (inside the parenchy-

ma of internal organs [5, 8].

Some studies suggested that intravascular novel threadlike
structures (NTSs) and Bonghan ducts system were likely related
to fibrinosis [9].

In 1962, Professor Bonghan claimed that the substrate of
the meridian system “.. consists of bundles of tubular struc-
tures and it is distinguishable from the nervous, blood vessels
and lymphatic system by histological and experimental biolog-
ical characteristics, the diameter of the tubular structures is in
the range from 20 to 50 microns “ [5]. He applied biochemical
and histochemical analysis of this system and discovered that
the fluid in the ducts reveals more DNA, compared to other
tissues. According to Bonghan theory, The Bonghan ducts also
contain sanals (meaning ‘living egg’ in Korean), which have a
function equivalent to stem cells. The Sanals cells, described
by Kim Bonghan, later renamed primo microcell or P-microcell,
have revealed hematopoietic functions, as well as regenerating
and wound healing properties [8]. A study of the bioelectric
properties of Bonghan corpuscles and primo-vessels showed
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HayuHble uccnenoBaHUA NOKa3anu, 4To B GOHMXaHOBCKMX NPOTO-
Kax MPMCYTCTBYIOT NaBakoLLMe PaHy/bl, Ha3BaHHbIE NPUMO-KUAKO-
CTblO, B KOTOPOW COAEpKaTCA reHoMHas MHGOPMALLMA, aMUHOKMCIO-
Tbl, TMaNypoHOBas Kncnota, 6enku n apyrve sewectsa [10].

HekoTopble nccnepoBatenu cuntatot Tpy604kM BoHrxaHa HoBo
KOMMYHMKaLMOHHOW CeTbo, ONTUYECKMM KaHa/oM MocaefoBaTeb-
HbIx 6uodoToHOB [11, 12]. Y 60HrXaHOBCKMX TE/ 06HAPYKeHa Cnocob-
HOCTb K ABWKeHMI0. Mocneaytolme nccnesoBaHNA NoKasanu, YTo Ya-
cTMUbl BOHrXaHa — 3To cneuyanmM3npoBaHHble CTPYKTYPbI, COCTOALLME
M3 Pa3INYHbIX MMMYHOLIMTOB, NPELCTaBAEHHbIX KaK eMHCTBEHHbIE
WK CrpynnMpoBaHHble popmupoBaHma [13].

Bnarofapa HanMuMio HEOPraHUYECKUX MArHWUTHbIX 31EMEHTOB
(mapraHel, Ko6anbT) ABUNKEHWUA CaHANOB U3MEHSAIOTCA NOZ, BO3Aeil-
CTBMEM MPUNONKEHHOTO MarHUTHOrO nona [14].

BOHIXaHOBCKYO CUCTEMY BbIABUAW Y HEKOTOPbIX MEKONWTato-
wyx. Ho go cmx nop HeT AoKasaTeNbHOM OCHOBbI CBA3M STOM CUCTEMbI
C MepuanaHamm 1 ToYKamM UIoyKanbiBaHus [15-20].

B 2002 ropy KsaHr-Cyn Cox coobuimn 0 NOBTOPHOM OTKPbITUM
BoHrxaHoBcKoM cuctemsl, a B 2010 roay ero KOMaHZOM OHa nepenme-
HOBaHa B MPMMO-BackyApHyto cuctemy (NBC) [21, 22].

MBC obHapy:KeHa No Bcemy Teny, BHYTPU KPOBEHOCHbIX U NNM-
datnyeckmx cocynos. Mccneposatenu BCé vallle NpUBOAAT Napanesnm
MEXyY aKynyHKTYPHbIMM MepuanaHamu u cuctemoit MBC [22, 23].

Mpeanonaraetcs, yto MBC npeactaBnseT coboit ceTeByto cucTe-
My, B KOTOPOI MUKPOBE3UKYAbI JHK LMpPKyAMpYIOT 1 B3aUMOAeCTBY-
t0T Ha CYOKNETOUYHOM YPOBHE, NPUBOAA K Pa3pyLLUEHMIO U CO3UAAHMIO
KNETOYHBIX CTPYKTYp [24].

MBC wHTerpupyeT HepBHYIO WM TYMOPAsbHYIO PEeryaauumio, AB-
NAACh CybCTPATOM TOYEK UIIOYKA/bIBAHUA U MEPUAMAHOB. JHEprus
«Qi» KWTalCKOM MeauUMHbI MPeACTaBAeHa Kak 3/1eKTPOMarHuTHas
BOJIHa, KoTopas B MBC o4eHb TecHo cesAzaHa ¢ [HK, obecneumsasn re-
HETUYECKylo MHOOPMaLMIo, U QYHKLMOHMPYET Kak XpaHW/MLLE 3TOM
MHOPMALMK, KOTOPYHO NONYYAET U3 3NEKTPOMArHUTHBIX NOEN OKPY-
*atowen cpegpl. MBC — npuMMTUBHAA, Camas APEeBHAS CUCTEMA CBA3U
MEXY *KMBbIMW OpraHM3MaMm 1 OKpyKatoLLen cpegoit [25-28).

O6HapyxeHue MBC 3aTpygHeHO 13-3a Manoro AMameTpa U no-
NYNPO3PayYHbIX 0COBEHHOCTEN HUTEBUAHON ceTU. [na 0OHapyXKeHun
3TOI CMCTEMBI Y KPbIC M MbiLen UCnonb3ytoT Kpacutenum Alcian blue,
Trypan blue v Janus green B, ynyywatowiye KoHTpacTMpoBaHue [29-
31].

3BYKOBO/IHOBaA Tepanus BMOPALMOHHBIM annapaTom CYMTaeT-
cA HeobxoaMMoN AnA obnerdyeHns BOCMPOM3BOAVMMOMN U30NALMK U
HabntogeHus 3a cocygom MBC [32]. NBC npeactaBneHa Npumo-ysna-
MM 1 NPUMO-COCYaMM, CTPYKTYPHON eAMHULEN KOTOPbIX ABAAIOTCA
nepBuyYHble Nyykn [33]. Mpumo-cocyabl 0OHAPYKEHbI BHYTPU JIMM-
daTnueckmx cocynos mbiwel [13, 34-36], BAoMb ceAanuULLHOTO HEPBa
Kpblc, B cybapaxHOMAaNbHOM NPOCTPAHCTBE CMUHHOMO MO3ra CBUHbU
[37]. Kpome Toro, MBC ob6Hapy»KeHa 1 y pblb [38]. OCHOBHOM GYHKLM-
€1 3TO CUCTEMbI CYMTAETCA NOAAEPHaHWe pereHepaTMBHOIO roMeoc-
Ta3a B OPraHU3Me Yes0BeKa U XMBOTHbIX [39].

[uctoxummnyeckne nccnepoBaHna nokasanu, yto MBC moxkert
ObITb GU3NYECKMM CYOCTPATOM CUCTEMbI MEPUAMAHOB U MOXKET Npes-
CTaBNATb COBOM HOBbLIM MUCTOYHWMK CUHTE3Q, XPaHEHWUs W nepeaaun
CWUTHANOB KaTeXoNaMMHOB. HeKoTopble MCCNefoBaTeNM CUYUTALOT, UTO
MPYMO-COCYAbl COOTBETCTBYIOT aKyNMYHKTYPHbIM MepPUAMaHaM, a Npu-
MO-Y3/1bl — TOYKaM aKynyHKTypbl [40, 41].

OueHb 60nblIOE BHUMAHWE YAENEHO OTKPbITbIM BOHrxaHom
CybKNETOYHbIM TeNbLaM «Sanal». KneTku reHepupytoT HECKO/bKO ca-
Hasl0B, KOTOpbIE Yepe3 NPUMO-COoCyabl NPUOLIBAOT B NPUMO-Y3bl U
nocpeactsom «Sanal-Cell Cycle» nponssogat Hosble KneTku [42].

WccneposaHue nokasano, uto MNBC moXeT OKasblBaTb 3pUTPO-
MO3TUYECKYIO aKTUBHOCTb NPK aHeMuUsX PasHoi atnonorum [43]. NBC

that their electrical signals are similar to those found in smooth
muscles [9].

Scientific research has shown floating granules in the Bong-
han ducts, called primo fluid, containing genomic information,
amino acids, hyaluronic acid, proteins, and other substances [10].

Some researchers consider the Bongkhan ducts a new com-
munication network, an optical channel of coherent biophotons
[11, 12]. In addition, Bonghan corpuscles have been found to
have motion capabilities. Subsequent studies have shown that
the Bonghan corpuscles are specialized structures consisting of
different immune cells presented as single or clustered forma-
tions [13].

Due to the presence of inorganic magnetic elements (man-
ganese, cobalt), the motion of sanals changes under the influence
of the applied magnetic field [14].

The Bonghan system has been identified in some mammals.
However, there is still no evidence base for the relation of this
system with the meridians and acupuncture points [15-20].

In the year of 2002, Kwang-Sup Sokh re-addressed the
Bongkhan concept, thereafter in 2010 his team renamed the sys-
tem into “the Primo Vascular System” (PVS) [21, 22].

PVS may be found throughout the body, inside blood and
lymph vessels. Researchers are increasingly drawing parallels be-
tween acupuncture meridians and the PVS system [22, 23].

It is assumed that PVS is a network system in which DNA mi-
crovesicles circulate and interact at the subcellular level, leading
to the destruction and formation of cellular structures [24].

PVS integrates nervous and humoral regulation, being a sub-
strate of acupuncture points in the meridians. The energy “Qi”
of Chinese medicine is presented as an electromagnetic wave
closely involved with the PVS DNA, providing genetic informa-
tion, and functions as a repository of this information, which it
receives from the electromagnetic fields of the environment. PVS
is a primitive, the most ancient communication system between
living organisms and the environment [25-28].

Detection of PVS is difficult due to the small diameter and
translucent features of the threadlike network. To detect this sys-
tem in rats and mice, Alcian blue, Trypan blue, and Janus green B
dyes are used to enhance contrast [29-31].

The primo vessels may be discovered and readily identified
by the vibrations of the sound wave length as well as ultrasonic
stimulation [32]. PVS is represented by primo nodes and primo
vessels, the primary bundles’ structural unit [33]. Primo vessels
were found inside the lymphatic vessels of mice [13, 34-36],
along the sciatic nerve of rats, in the subarachnoid space of the
pig’s spinal cord [37]. In addition, PVS was also found in fish [38].
The PVS's primary function is the maintenance of regenerative
homeostasis in humans and animals [39].

Histochemical studies have shown that PVS can be a phys-
ical substrate of the meridian system and represent a novel cat-
echolamines synthesis, storage, and signaling source. Some re-
searchers believe primo vessels and primo nodes correspond to
acupuncture meridians and acupuncture points, respectively [40,
41].

Much attention is paid to the subcellular bodies “sanal” dis-
covered by Bonghan. The cells generate several sanals, which ar-
rive at the primo nodes through the primo-vessels and produce
new cells through the Sanal-Cell Cycle [42].
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NPUCYTCTBYET B rMNogepme OPIOLLHOMN CTEHKM U TECHO CBA3aHa C aKy-
NYHKTYPHbIMWU MepuanaHamu [44].

JTa cuctema pacnpeseneHa y HoOpMasbHbIX }UBOTHbIX, HO MO-
JKET Pa3BMBATbCA M BOKPYr PaKoBbIX TKaHel [45]. Takum obpasom,
MBC, cBA3aHHAA C PaKOM, MOMET ObITb KPUTMYECKUM MeTacTaTuye-
CKMM NYTEM B AOMOMHEHWE K PAacNpOCTPaHEHUIO Yepes KPOoBb U JIMM-
daTnyeckne cocyapbl. B 3TomM OTHOLIEHMM HEKOTOpPbIE UCCeA0BaTENN
No/araoT, YTo GapMaKoNyHKTypa (BBeAEHME NEKAPCTBEHHBIX CPEACTB
B aKYNYHKTYPHbIE TOUKM) MOXKET 3HEKTUBHO 1EUUTL ONYXONEBBIE 33-
60neBaHuA [46]. MprBeaEH ONbIT NEYEHNA TIMOMbI NYTEM BBELEHWA
XMMMOMNPENapaToB B NpMmo-y3en B Touke ST36. MNpu sTom npenapat
[OCTUraeT PakoBoM TKaHW nocpeacteom MBC B cefasMWHOM HepBe,
MO3BOHOYHMKE M MO3re, MUHYS remaTtosHuedanmyeckuii bapbep [46].

IKCnepuUMeHTaNbHble UCCNef0BaHMA MOKa3ann, YTo NPUMO-Co-
CYZbl CYXKAT yBekKMLLEM ANA NONYAALMM PAKOBbIX CTBO/IOBbIX KNETOK
[47]. Kpome Toro, uccnefosaHus nokasanw, uyto NBC BoBneYeHa B pe-
rynaumio metactasmposanua [48-50]. Mpeanonaraerca, YTo *Kuposas
TKaHb CBA3aHa C APYTVMU OpraHaMm 1 pakoBbIMM TKaHAMM Yyepe3 MNBC,
MOCKO/IbKY OHW TlyBOKO CBA3aHbl C 3HEpreTMHeCKMMKU meTabonnye-
CKUMM pyHKUpamM [51].

AHanu3 nuTepaTypbl MOCNefHWX NeT noKasbiBaeT, yto MBC
pacnpezeneHa B CeT4aTbiX CTPYKTypax TKaHewW, cooepuT 6osblioe
KONIMYECTBO MMMYHOLIMTOB U y4acTByeT B GU3MONOTMUYECKMX U NaTo-
JIOrMYECKMX NpoLLeccax MMMYHHOW cUCTeMb M KpoBoobpaLLeHus [52,
53]. Heckonbko Hay4HO-UccneaoBaTenbCkUx PaboT nokasanu, uTto
nepBMYHan COCYAMCTas CUCTEMA ABNAETCA NMMPOUAHONM CTPYKTYPOii
BPOXAEHHOTO MMMYHUTETA U UrpaeT 6obLLYIO PO/ib B MECTHOM BOC-
naneHuu [54, 55].

B ueHTpanbHOM HepBHOM cucTeme MBC 6bina 0bHapy:KeHa B
BUAE CTPYKTYP, NABAOLMX B CMMHHOMO3rOBOM }uUAKOCTH. Mo3aHee
MBC 6bina 0bHapyKeHa Haf BEPXHWM CaruTTaNibHbIM CUHYCOM [56,
57]. CumtatoT, yTo TouKa ST36 (L3y-CaHb-M) CBA3AHA C rONI0BHLIM MO3-
rom NocpeacTBOM NEepBUYHOW COCYAUCTON CUCTEMBI, U UIMOYKaNbIBa-
HUWe B 3Ty TOUKY YCU/IMBAET PEreHepaLmio HEPBHOM TKAHW U CTUMYN-
pyeT HeiporeHes [58].

AHanornMyHas CTpyKTypa y37108B M cucTeMa NPOTOKoB bbina 06-
HapyXeHa MHAWWCKUMU MCCefoBaTeNniMmn U 0b603HAYeHa CTPYKTY-
poit b6oraToii rManypoHoBoM Kucaotoi [59]. ITa cucTeMa CoaepKuT
B3POC/ible CTBO/IOBbIE KNETKMU, Ha3BaHHbIE Y310BbIMM 1 NPOTOKOBbIMMU
cTBON0BbIMU KNeTkamm (NDSC). MpuBeseHbl LOKa3aTeNbCTBa TOTO, YTO
NDSC moryT anddepeHUMpoBaThCA B remaHrMobaacTbl, NpoayLmpyto-
wye anddepeHUMPOBaHHbIE KNETKU KPOBU, MMEIOT NOTEHLMAN ANA
anddepeHUMPOBKM B KNETKM HEPBHOM CUCTEMbI M FrenaToumuThl [59].

MpepnonaratoT, YTO NOBEPXHOCTHbIE MPUMO-COCY /bl IEXKAT B OC-
HOBE MepPUAMAHOB, KOTOPbIE HE UMEIOT OTAE/bHOW aHaTOMMYECKO
CTPYKTYpbI [60].

Mrnotepanua, NOCpescTBOM aKTMBaLMKM HelpoTpoduyecKoro
(haKTopa roNo0BHOTO MO3ra, IIMANbHON KNETOYHOW NIMHWUM U aKTUBa-
umn dyHKUmm MBC cTumynupyet HeliporeHes [61, 62].

dacummn ryboko BoBneYeHbl B TPOGMKY TKaHEN opraHW3ma,
BK/IOYAA 3/10KAYECTBEHHbIE KNETKU U MATONOMMYeCcKU U3MEHEHHble
CTPYKTYpbl. Dacuum moryT BbiTb CBA3aHbI C MEPUAMAHAMM KUTAKCKOM
MeauumHbl [63-65]. Teopus dacumonorum Aaét HOBOe MOHWMaHMWe
br3nonornyeckmnx BAMAHUIA WUIMOYKaNbIBaHWUA HA KNETKM, BKAKOYasA
MEXaHOTPAHCAYKLMIO U pereHepauuio CoeMHUTENbHOW TKaHu [66,
67]. Cuctema BOHrxaH TeCHO cBA3aHa C ceTbio dacuuii [68].

UccnenosaHus MBC B OCHOBHOM NPUHAANEKAT KOPEUCKUM UC-
cnepoBatenam. Tonbko 15% ctatelt npescTaBaeHbl aMepUKaHCKUMM
W APYTUMM Y4EHBIMK. 78% Hay4HbIX CcTaTeit no u3ydexuio MBC nocss-
LeHbl Bonpocam mopdonorum, obHapy:KeHus eé B pasnyHbIX opra-
Hax, TKaHAX. TonbKo B 22% cTaTell yAeNeHo BHUMaHUE NepcneKkTMBam
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The study showed that PVS could exert erythropoietic ac-
tivity in anaemias of various etiology [43]. In addition, PVS was
found in the hypodermis of the abdominal wall and closely cor-
relates with acupuncture meridians [44].

This system is distributed in normal animals but can devel-
op around cancerous tissues [45]. Thus, cancer-associated PVS
may be a critical metastatic pathway in addition to the spread via
the blood and the lymph vessels. In this regard, some research-
ers believe that pharmacopuncture can effectively treat neoplas-
tic diseases [46]. The experience of treating glioma by injecting
chemotherapy drugs into the primo node at the acupoint ST36
is presented. In this case, the drug reaches cancer tissue via PVS
in the sciatic nerve, spine, and brain, bypassing the blood-brain
barrier [46].

Experimental studies have shown that primo vessels serve
as a refuge for a population of cancer stem cells [47]. In addition,
studies have shown that PVS is involved in the regulation of me-
tastasis [48-50]. It is assumed that adipose tissue is associated
with other organs and malignant tissues through the PVS because
it is involved in energy consuming metabolic reactions [51].

Several research papers showed PVS to spread in the reticu-
lar tissues, contain numerous lymphoid cells, and participates in
the various processes of the lymphoid and cardiovascular system
[52, 53]. Besides, recent studies demonstrate that the primary
vascular system is the lymphoid structure of innate immunity and
plays an essential role in local inflammation [54, 55].

PVS was found in the form of structures immersed in the ce-
rebrospinal fluid in the brain and spinal cord. Later, PVS was dis-
covered under the superior sagittal sinus [56, 57]. It is believed
that the ST36 (Zusanli) acupoint is connected with the brain
through the PVS, and acupuncture at this point enhances the re-
generation of nerve tissue and stimulates neurogenesis [58].

A similar nodal structure and duct system were discovered
by Indian researchers and named hyaluronic acid-rich node and
duct system (HAR-NDS) [59]. This system contains adult stem cells
called nodal and ductal stem cells (NDSC). In addition, there is
evidence that NDSCs can differentiate into hemangioblasts pro-
ducing differentiated blood cells and may undergo differentiation
into cells of the nervous system and hepatocytes [59].

It is assumed that superficial primo vessels underlie meridi-
ans, not having a dedicated anatomical structure [60].

Acupuncture, via upregulation of the brain derived neuro-
trophic factor and the glial cell line-derived neurotrophic factor,
and the activation of the PVS function, stimulates neurogenesis
[61, 62].

Fasciae are deeply involved with the trophicity of tissues in
the body, including malignant cells and pathologically changed
structures. Fasciae can be associated with the meridians of as
described by the Chinese medicine [63-65]. The fascial concept
gives an updated understanding of the impact which application
of acupuncture needles may exert on the numerous cellular prop-
erties, such as connective tissue mechanotransduction and re-
generation [66, 67]. The Bonghan system is closely related to the
fascia network [68].

The Korean scientific community mainly contributed to PVS
research; at the same time, input from the US and other research-
ers was only 15% of all published articles. 78% of PVS research
articles are devoted to detecting morphological evidence of the
PVS in different structures of the human body. However, only 22%
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npakTUYeckoro npmumeHexus MBC. B aToit obnacT npeacTout 60b-
was pabota An8 MopPO/IoroB, KAMHULMCTOB, NAaTOdU3NIOrOB.

3AKNIOYEHUE

BOHIxaHOBCKas MW MPUMO-BAcKY/NAPHAA CUCTEMA MOMKET CAy-
UTb MopdONOrnyecknm cybcTpaTom CUCTEMbI TOYEK UIOYKasbiBa-
HUA Y MEPUAMAHOB KUTANCKOW MeauLMHbL. Ho 41s OKOHYaTebHOro
pelleHna BONpPOCca HyXHbl mopdonornyeckue, Gusnonormyeckme u
KAMHWYeckne nccneposaHua. Msyyenne MNBC npueedér He TONbKO K
peweHunto npobnembl mopdponornyeckoro cyberpata ToUeK U mepu-
[VNaHOB KUTAMCKOM MeaMLMHbI. 3Ta cMCTeMA — HOBas CTpaHULA U3y-
UEHMA TeNa YeNoBeKa U XKMBOTHbIX. MccnenoBaHua B sTol obnactu
060raTaT COBpPEMEHHYIO 6MONOMUI0 U MEAWLMHY HOBbIMM AaHHBIMM
0 CTPOeHUM U GU3NONOTUM KUBOFO OpraHn3ma. MccnepgosaHue NBC
B OHKOJIOTUM NEpCreKTUBHO A/1A Pa3paboTky HoBbIX 3PEKTUBHBIX
METOA0B AO0CTaBKM XMMUOTEpPaneBTUYECKUX NPENApaToB K 3/10Kave-
CTBEHHbIM OMYXO/IAIM C MEHbLUMM NOHOYHBIM BO3AENUCTBUEM HA HOP-
MasibHble KNETKM, B YaCTHOCTU, NPU OMYXONAX roON0BHOTO Mo3ra. lMep-
CMEKTUBHO M3Yy4YeHWe 3TOM CUCTEMbI B PA3BMBAIOLLEMCA HAaNpPaB/IeHUM
MeAMLMHBI — TPUMEHEHWUM CTBONOBbIX KNETOK, YTO NO3BOAWT Hanpas-
NIeHHO BBOZMTb CTBOJIOBbIE KNETKM A5 NONYYEHUA HYKHOTO addeKTa.

of publications focus on the perspectives of the PVS therapeutic
application. There is a need for further investigation in this area
for morphologists, clinicians, and pathophysiologists.

CONCLUSION

The Bonghan or primo vascular system can be a morpho-
logical substrate for traditional Chinese medicine’s acupuncture
points and meridians. Nevertheless, further morphological,
physiological, and clinical studies are still needed to elucidate
this issue. The study of PVS will lead not only to elucidating the
morphological substrate of points and meridians of traditional
Chinese medicine. This system is a new phase in the study of hu-
man and animal bodies. Research in this area will enrich modern
biology and medicine with new data on the structure and physi-
ology of a living organism. The study of PVS in oncology is prom-
ising for developing new effective methods for delivering chemo-
therapeutic drugs to malignant tumors with fewer side effects on
normal cells, particularly in brain tumors. The study of the Bong-
han system promises to contribute to a highly relevant branch of
medicine, namely stem cell therapy. It will allow the targeted in-
troduction of stem cells to obtain a better effect.
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