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Mo>xanyn, cambivl AUCKYCCUOHHbIN

M ApamMaTu4eckun Bonpoc 6uonormm:
npespauieHMe reHeTU4eCcKon nHpopmauuu,

TO eCcTb NocsefoBaTe/IbHOCTU HYK/1€OTUA0B,

B CJIOXKHEMNLWYI0 apXUTEKTOHUKY L,e/I0CTHOro
opraHusma. Ero noitalorcsa pewmnTb

Ha NPOTSAXEHUMU NocneHer COTHU eT, BblgBUras
KaK BMOJIHE peasibHble, TAK N COBEPLUEHHO
daHTacTuyeckmne npepctasneHus. Heypaum,

Ha B3r/isj, aBTOPOB CTaTbU, CBSA3aHbl C TEM,

YTO pacno3HaBaHue cBepxcsabbix cUrHanos
6MoXeMUIIOMMNHECL,eHL UM NPOXoaANT

Ha ¢poHe cyuecTBeHHO 60Jl1ee UHTEHCUBHOM
ecTecTBEHHOW OCBelW,eHHOCTU. BennumHa
¢doTOMHAYLUNPOBAHHOW peaKkLUu Kak Npokapuor,
TakK M 3yKapuoT, 3aBUCUT OT CTaTUCTUYECKOM
yrnopsAO4YeHHOCTU AEeNCTBYIOLLLErO U3ly4YeHus.

B cTaTbe f0KasbiBAeTCS, 4TO HAaNM6oabWNN
CTUMYISILUOHHbBIN 3 PeKT nposBnseTca B cy4ae,
KOrpaa KjeTka noJiHOCTblo NoMelaeTcs B o6beme
KOrepeHTHOCTU Nons.

BBEAEHWE

B mepBOM YacTH CTAaTbU OTpaskajach HCTOPHUS
Bompoca [1-24], NPHUBOAMUIKCH Ppe3yJbTaThl 3KC-
IIepUMEeHTOB II0 OOHapy>KeHHI0O PeHOMeHa JIKC-
TAaHIIMOHHOTO MEXXKJ/IETOUHOTO B3aMMOIEHCTBUS
(IMB), KoTOpble YCIELNIHO BOCIPOH3BOILHIUCH
BO MHOTHUX yabopatopusx [25-31], obcy>kmanucsk
pa3IuYHble KOHLEIMNIIMH MeXaHH3Ma II0JIeBOTO
B3aMMOJEeHCTBUS [32-39], aKIIeHTUPOBaAJIOCh BHU-
MaHHe Ha o6HapysKeHHe CIIOCOOHOCTH OHOCH-
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Probably the most discussed and dramatic issue of
biology consists in the transformation of genetic
information or nucleotide sequence into the complex
architectonics of integral organism. Specialists have
been trying to solve it over the period of last hundred
years suggesting quite realistic and absolutely
fantastic conceptions. In the opinion of article
authors, failures are connected with the fact that
the recognition of superweak signals of biochemical
luminescence takes place against the background of
significantly more intense natural illumination. The
value of photoinduced reaction of prokaryotes and
eukaryotes depends on the statistical orderliness of
active radiation. It is proved in the article that the
highest stimulation effect is shown when the cell is
completely fitted in the volume of field coherence.

INTRODUCTION

In the first part of the article, the history of the
issue was reflected [1-24], experimental results
on the detection of phenomenon of remote
intercellular interaction (RII), which were
successfully reproduced in many laboratories
[25-31], were given, the various concepts of
field interaction mechanism were discussed
[32-39], the special attention was paid to the
detection of biosystem capability to generate
coherent photons [40-46], and the necessary
conditions for existence of field communication
channel were determined [47-53]. It was shown
that low-intensity coherent radiation enhances
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CTeM reHepHpoBaTh KorepeHTHBIe GOTOHBI [40-46],
ompenensiIMCh HeobXomHMBble YCIOBHUS CYLIeCTBO-
BaHMs I10JIeBOTO KOMMYHHKAIHMOHHOIO KaHala
[47-53]. BbLIO IIOKa3aHO, YTO HH3KOMHTEHCHBHOE
KOrepeHTHOe HM3JIy4YeHHe yCHUIHBaeT 3¢PeKT auCc-
TAaHIMOHHOI'O0 MEeXXKJIeTOYHOI'O0 B3aHMMOJEHCTBHU;
4TO CO6CTBeHHOe H3/1y4yeHHe K/IeTOK, BBIIIOHSIO-
Iee KOMMYHMKALIMOHHYIO QyHKIIHIO, obnazaer
fosree BBICOKOM, YeM y eCTeCTBEHHOI'0 CBETa CTaTH-
CTHUYEeCKOH YIIOPSII0YeHHOCThIO (KOTePeHTHOCTHIO).
[To3TOMy A/ pacIlo3HABaHHS CBepXClIabbIX CHUTI-
HaJI0B 6HMOXeMUIIOMHHECLeHIIUN Ha $oHe cylie-
CTBeHHO 6ojlee MHTEHCHUBHOM eCTeCTBEHHON OCBe-
IeHHOCTH MBI BBeIM MOINYyILIeHHe, YTO KJIeTKH
0651aa10T CII0COOHOCTBIO FeHepPUPOBATh KOT@PEHT-
Hble (Koppe/iMpOBaHHBIe 110 pa3aM) POTOHEHI U pea-
THPOBATh Ha HHUX IOBBIIIEHHEM CBOEH QYHKIIHO-
HaJIPHOHM aKTUBHOCTHU [54]. OTo fomylileHHe BEPHO,
ecnu cobnrpofaeTrcs ycjlioBHe, KOTrga B OHoOJIOrHue-
CKOHM cpelle He JO0JIKHO MPOXOAUTH 3HAUUTeNb-
HOM CTOXaCTH3aL UM (HapylleHHS KOppeasiiuu
da3) poToHHOrOo KOIJIEeKTHBA, II0 KpaMHEH Mmepe
Ha IIPOTSI>KeHHMH HECKOJIBKHMX KJIeTOYHBIX CJIOeB.
Ho paccMOTpHUM, COXPaHSIOTCS JIM CTaTUCTHYe-
CKHe CBONCTBAa KOrepeHTHOIO M3JIy4eHHS IIpHU
MIPOXOKJeHHUH HeCKOJIbKHUX KJIEeTOYHBIX C/I0eB?

COXPAHAIOTCA I CTATUCTUYHECKUE
CBOWCTBA KOTEPEHTHOIO
N3NYHEHUA?

PaHHee B pa60Tax [45, 55] 6bIJIO IIOKa3aHO, YTO
KBa3HMMOHOXPOMaTH4YeCcKoe H3jydeHle COXpaHseT
JOCTaTOYHYIO A1 PeTUCTPALMK Gpa30BbIM JeTEeKTO-
POM IIPOCTPAaHCTBEHHYIO KOTepeHTHOCTh IPHU IIPO-
XOXKIEHHUH depe3 PacTUTEeIbHYI0 TKaHb TOJNIIKHOM
HeCKOJIbKO MHJITUMeTPOB (pHc.5). B TakoM ToNIIHHe
COep>KaTcsl AeCSiTKU M COTHH KJIETOUHBIX CJIOEB.
[ToxoxkHe pe3y/IbTaThl ObIIM IOy4YeHbl U Ha SKMBOT-
HBIX TKaHSX [56, 57]. TOBODUTBH O 3HAYUTEIbHOU
IoTepe BpeMeHHOM KOTePeHTHOCTH HeT OCHOBaHHH,
TaK KaK CKOPOCTh IlepeMellleHHsl LIeHTPOB pacces-
HHS B KJIeTKax Maja, a BIHsHHe APYTuX 3¢pdeKToB
He3HauHTesnbHO. CefoBaTe/IbHO, U Takoe Heobxo-
OHMOe yCJOBHe CYILIeCTBOBAaHHUS I10JIeBOIO KOMMY-
HHKAlJHOHHOIO0 KaHaja, KaK OTCyTCTBHe IIOTePH
KOTe€pPeHTHOCTH, BBIIIO/IHSIETCS.

CNOCOBHDbI 1IN KNIETKWN PEATMPOBATD
HA KOFreEPEHTHOCTDb ,D,EVICTBVI'OLIJ,EI’O
N3NTYHEHWNA?

CriocobHBI JIM KJIeTKH pear”upoBaTh Ha Kore-
PEeHTHOCTb [OEeHCTBYIOIIEero H3JIy4eHHSs, TO eCTb
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Puc.5. V13meHeHue cmeneHu npocmpaHcmeeHHoU KozepeHm-
HOCMU 30HOUPYOWE20 Ad3ePHO20 NYYKA, pACCESIHHO20 MKa-
Hbt0 NN0008 PA3AUYHOL MOALLUHBI (CMeneHb KozepeHmMHOCMU
OUeHUBanuU ¢ NOMOULbH NOASIPU3ALULUOHH020 UHMeppepome-
mpa npu GUKCUPOBAHHOM 3HAYeHUU pa3Hocmu xoda [55]).
Fig. 5. Alteration of the degree of spatial coherence of
probing laser beam scattered by the tissues of fruits with
different thickness (coherence degree was evaluated using
the polarization interferometer at fixed value of path
difference [55])

the effect of remote intercellular interaction,
that own radiation of cells fulfilling the
communication function has higher statistical
orderliness (coherence) in comparison with
natural light. Therefore, in order to recognize
superweak signals of biochemical luminescence
against the background of significantly more
intensive natural illumination, we introduced
the assumption that cells have the capability
to generate coherent (correlated by phases)
photons and respond to them by the increase
of functional activity [54]. This assumption is
true when the following condition is observed:
the significant stochastization (disturbance of
phase correlation) of photon group does not
occur in biological environment at least within
several cell layers. But let us consider if the
statistical properties of coherent radiation are
retained in case of propagation through several
cell layers.

ARE STATISTICAL PROPERTIES OF
COHERENT RADIATION RETAINED?
Earlier in the papers [45, 55] it was shown
that quasi-monochromatic radiation retains
the spatial coherence, which is sufficient
for the record by phase detector, in case of
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MOTYT JIH OHH pas3jh4aTh CTATHCTHUYECKYIO YIIO-
PALOYeHHOCTb 371eKTPOMAarHUTHOIO Ionst? Juc-
KyCCHSI IO 3TOMY BOIIPOCY IIPOAOJIKAETCS y>Ke
6onee 35 netr. B HayuyHOM nuTeparype ob60CHO-
BBIBAIOTCSI [OHaMeTpPajbHO IIPOTUBOIIOJIOKHBIE
TOUYKU 3peHHs. I[lompobHBIN aHANIHU3 UX 060CHO-
BaHHUM IpoBelfeH B paborax [53, 55]. B ocHoBe
[IPOTHBOPEYHUH JIeXKUT KadeCTBeHHasl OLleHKa
CTaTUCTUYECKHUX CBOMCTB H3Jy4YeHHUS, LeHCTBY-
Iomero Ha 6uonoruyeckre o6beKTH. KBasmumo-
HOXPOMAaTHYeCKHH CBeT, IIOJIy4eHHBIH OT pas-
JTUYHBIX UCTOUYHHKOB (Ia3epHBIX, CBETOAHOAHBIX,
ra3opaspsigHBbIX, TeIIOBBIX), CIIeIIMa/IMCThl Tpa-
OUILIMOHHO Ae/lAT Ha JBe KaTeTOPHUHU — "KOTepeHT-
HBIN" M "HeKorepeHTHHIN'", 6e3 yKa3aHHUS KoIHYe-
CTBEeHHBIX 3HauyeHHH 3THUX IIOoKa3aTejed. TaKoH
IIOAXOJ He II03BOJIZeT OJHO3HA4YHO TPaKTOBAaTh
3KCIIepUMeHTajIbHble Pe3ybTaThl K 4aCTo IIPUBO-
OUT K OIIKMOO0YHBIM BBIBOJIAM.

HTak, OTBeT Ha IIOCTaBJIEHHBIN BOIPOC ObII
Io7y4eH IpPHU IIPOBeJleHHH CJeAYIOIero OIIbITa.
JUHAMHYECKYI0 CHCTEeMY '"XO3SHH - IIapasuT,
KJIeTKH 3JIeMeHTOB KOTOPOM Pa3IH4a/HCh 10 pa3-
Mepy H B3aHMOAENCTBOBaJIM IO MeXaHH3MY
MHAYLUPOBAHHOIO KMMYyHHTeTa, oblydanu KBa-
3MMOHOXPOMAaTH4YeCKHUM CBeTOM C BBICOKOH HIIH
HU3KOU KOTePeHTHOCTbI0. TaKOM CHCTeMOM CJIy-
SKHJTH IO 16/10HU (pasMep KiIeTok 40-50 MKM),
oceMeHeHHBIe CIIOPAMHM IIaTOreHHBIX I'pUOOB (pas-
Mep KJIeTOK 3-8 MKM). MICTOYUHHKOM BBICOKOKOTe-
PeHTHOIO H3J1y4deHHs CIy>XH/T TelHH-HeOHOBBIHN
7asep, HHM3KOKOIepPeHTHOTOo - JlaMIla HaKaJIHBa-
HUS C CHCTeMOH CBeTOQHJIBFTPOB M alepTyPHBIX
nuadparm. Y 0o60UX CBETOBBIX IIOTOKOB SHEPreTH-
YeCcKHe ITapaMeTpbl ObUIM IOJOOHBI U He pasiiu-
YaJIUCh B Ipefenax OMHUOKU HM3MepeHHUM: NINHA
BOJIHBL B MaKCHMyMe CIIeKTPa/lbHOK JIHUHHU PaB-
HsIach 633 HM, IIJIOTHOCTh MOIIHOCTH 4 BT/MmZ2.
O CTaTUCTHUYeCKOH yHOPSIAOYeHHOCTH U3/1yYeHH s
CyAHJIA MO0 XapaKTepHUCTHYeCKHM I[apaMeTpaMm
NPOCTPaHCTBEHHO-BPeMEeHHON KOIepeHTHOCTH:
OJIMHe KOrepeHTHOCTH L, M pamuycy Koppens-
LHU I,.. OHU ompefensitoT 06beM KOrepeHTHOCTH
mons, T.e. 067acTh IMPOCTPAHCTBA C JOCTATOYHO
BBICOKOH Koppensnuerd ¢a3 GOTOHHOrO KOIIeK-
THBA. [Ipu 1a3epHOM 06/1Iy4eHUU Ly U I, IIpPeBbI-
manau 1000 MKM. B caydae TaMITbl HaKaJTWMBaHHSI
oba 3Tm mokasarens OplIK Okoso 8 MKM. KoH-
TPOJIb HaXOAHJICSI B YC/IOBHSIX GOHOBOM OCBeIleH-
HOCTH 30-40 1K, MMeIollel paJgHuyC KOppeasaluu
U [UIMHY KOTePeHTHOCTH OKOJIOo 1 MKM, U 6bLI
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propagation through the plant tissue with the
thickness of several millimeters (Fig. 5). Tens
and hundreds of cell layers are contained in
such thickness. Similar results were obtained
using the animal tissues [56, 57]. There are no
grounds to talk about the significant loss of
time coherence because the speed of scattering
center movement in cells is low and influence
of other effects is insignificant. Thus, such
condition, which is required for the existence
of field communication channel, as absence of
coherence loss is observed.

ARE CELLS CAPABLE TO RESPOND

TO THE COHERENCE OF ACTIVE
RADIATION?

Are cells capable to respond to the coherence
of active radiation, in other words, can they
differentiate the statistical orderliness of
electromagnetic field? This matter has been
discussed for over 35 years already. In the
scientific literature there are two diametrical
points of view substantiated. Their detailed
analysis is given in the papers [53, 55]. The
qualitative evaluation of statistical properties
of radiation, which has impact on biological
objects, is the basis of contradictions. Quasi-
monochromatic light obtained from different
sources (laser, light-diode, gas-discharge,
heat sources) is traditionally divided into
two categories by specialists: "coherent” and
"incoherent” without indication of quantitative
values of these parameters. Such approach
does not allow interpreting explicitly the
experimental results and often results in
erroneous conclusions.

Therefore, the answer to risen question
was received in the following experiment.
The dynamic system "master - parasite’,
which element cells were different in size
and interacted on the basis of mechanism of
induced immunity, was irradiated by quasi-
monochromatic light with high or low coherence.
Such system included the fruits of apple tree
(size of cells 40-50 pm) inseminated with the
spores of pathogenic fungi (size of cells 3-8
pm). Helium-neon laser was used as the source
of high-coherence radiation, and incandescent
lamp with the system of light filters and
aperture diaphragms was used as the source of
low-coherence radiation. In both light fluxes
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TIIaTebHO M30/JHMPOBAaH OT KBa3MMOHOXPOMATH-
YeCKOTO H3JIydeHHs. DKCIepPHMeHT U ero MeTo-
OUKa moapobHo onucaHel B paboTax [53, 55]. Ocra-
HOBHMCS Ha HanboJlee Ba>KHBIX Pe3y/IbTaTax.

JuHaMHYecKass CHCTeMa 'XO35iMH - Iapa-
3UT" MPOAEMOHCTPHPOBAa MPSIMO IPOTHBOIIO-
JIOKHBIH XapaKTep peaKLIMM Ha CBeT C HHU3KOH
1 C BBICOKOM CTaTUCTUYECKOM YIIOPSIJ04eHHOCTbIO
$a3 PoToOHHOroO KOMJIEeKTHBA. HHU3KOKOrepeHTHOe
H3/Iy4eHHe yBeJIHYHIO IIOTePH TOBAPHOM IIPO-
OyKUHK TPyINIBl B CPAaBHEHUH C Heob/yueHHOM
KOHTPOJIPHOK TPYIIIION, BCJIeACTBHE MOPa>keHUs
10408 rpubHor HMHOeKLHeH. DTOT pe3yybTaT
yKa3blBaeT Ha BO3POCHIYI0 aKTHBHOCTb CPaBHH-
Te/JBHO MeJIKHX KJIeTOK Ilapa3uTa. BBICOKOKO-
repeHTHOe H3/Iy4eHHe Ha BCeX IJIUTeNbHOCTIX
cBeTOBOM 06paboTKM, HAao60OpPOT, 3HAUUTENIBHO
CHU3MIO 3aboneBaHHe IUIOAOB (pHc.6). MOXKHO
rojsaraTh, YTO B 3TOM Cjlydae QYHKIJMOHAIbHAs
aKTHUBHOCTb IIOBBICHJIACh He TOJIBKO Yy KJIETOK
mapasmuTa, HO U 6oee KPYIHBIX KJIeTOK X03sIMHA
[56-58]. Ix MMMyHHas peakLMs, YCHIHBIIASCS
BCJIeZICTBUE Jla3epHOro obiydeHHSs, IOAaBHIIA
Pa3BHUTHe IAaTOreHHBIX IPHUOOB.

ComocTaB/leHHe pa3MepoB KJIETOK B CHCTeMe
"X03SHMH - Mapa3uT' CO CTAaTHUCTUYECKHUMH Iapa-
MeTpPaMH MO/l NPUBOLUT K BBIBOAY, UTO QyHK-
LIMOHA/IbHAsl aKTUBHOCTb Hanbosiee 3aMeTHO BO3-
pacTaer y K/IETOK, IIOJTHOCTBIO ITOMENIAIOUHXCS
B 06beMe KOrepeHTHOCTH HeHCTBYIOLIero 1usjiyde-
HHS. B cilydae iasepa TaKkoe yC/IOBHe BBIIIOJIHSIETCS
10 OTHOIIEHHIO K 060MM KOMIIOHEHTAaM CHCTeMBI.
ITpu HUCIONBb30BAHN M KBa3HMMOHOXPOMATHUYeCKOTO
CBeTa JIAMIIBI HaKaJHUBAaHHUS B 06beMe KOrepeHT-
HOCTH IIOJIHOCTBIO IIOMENIAITCsl TO/NbKO bosee
MeJIKHe KJIeTKH IIapa3uTa U TOJIBKO Y HUX Habo-
Ay CylleCTBeHHOe yCUIeHHe QyHKIHOHAIbHOM
aKTUBHOCTHU. H3 3TOro cieayeT, 4YTO BeJIHYHHA
JeTeKTHpPyeMOkH 06/1acTH $a30BbIX KOPpelsLHuM
mosisi 3aflaHa HaHOOJBIIMM pPa3sMepoM KJIEeTKHU
D, a ycI0oBHe pacllo3HaBaHUSI KOTePeHTHOIO CHUT-
Hajxa umeeT BUI: Ly; 1y =2D. Torma mapamertp D,
CJIY>KalllUM MOPOTrOM JUCKPHMHUHAIIMU CTAaTHUCTH-
YeCKHUX CBOMCTB M3/IyUYeHHUSI, MOKET OBITh IIPUHST
3a HeKkylo OHMOJIOTHYecKyl Mepy KOTepeHTHOCTH
OIITHYEeCKOI0 U3JIy4YeHH .

YYUTBIBAasl BeJIHMYHHY YyKa3aHHOTO KpHUTe-
pusi D, MOKHO CHe/aTb BBIBOJ, UTO BeCb 006beM
KJIeTKH INPUHHMaeT ydyacTHe B OIleHKe CTaTH-
CTHYeCKHX CBOMCTB HM3/Jy4yeHHUs. B aToM caydae
Haubosee BepOSITHBIM (a30BBHIM [JeTeKTOPOM

30 T

240 5
20+~

10 +

40 20

Hwn3Kasa KorepeHTHOCTb
BbICOKas KOrepeHTHOCTb
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Puc.6. lMomepu mosapHol npodyKuuu yepes 70 OHell nocie
06ny4eHUs Nn0008 copma "AHMOHOBKA 06bIKHOBEHHAS" MOHO-
Xpomamuyeckum C8emom ¢ 8bICOKOU UAU HU3KOL KO2epeHm-
HOCMbIO NPU NAOMHOCMU MOUWHOCMU 4 BM/M? U pazAuYHbIX
3kcno3uyusx (no nepunmempy yKazaHbl dnumenbHOCMu 06ayve-
HUSI 8 CEKYHOAX, HA paduanbHbIX 0CSIX — Nomepu MosapHou
NpodyKuUU 8 NpoueHmMax)

Fig. 6. Losses of marketable products in 70 days after the
irradiation of common antonovka fruits by monochromatic
light with high or low coherence at the power density of

4 W/m? and different exposures (along the perimeter the
radiation durations are specified in seconds, at radial axes -
losses of marketable products in percentage)

the energy parameters were similar and did not
differ within the limits of measurement error:
wavelength in maximum of spectral line was
equal to 633 nm, power density - 4 W/m?. The
statistical orderliness of radiation was estimated
on the basis of characteristic parameters of
spatial time coherence: length of coherence L,
and correlation radius r,. They determine the
volume of field coherence or space area with
quite high correlation of phases of photon group.
In case with laser radiation, L, and r, exceeded
1000 pm. In case with incandescent lamp, both
parameters were equal approximately 8 pm. The
control was under conditions of background
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SABJseTCs MeMOpaHHBIM Iyl KJIeTKH, TO eCTh
COBOKYIIHOCTh KJIETOUHBIX MeMbpaH. Cam
TUNUOHBIN OHC/IOM NPaKTHUYeCKH He IIOTJIO-
maeT H3JIydYeHHe BHAMMOM 06/1acTH CIeKTpa,
HO pellenliii0 GOTOHOB OCYIIEeCTB/ISIOT acCCO-
LIUHPOBAaHHBIE C HUM XPOMONIPOTEHIH. Bepo-
SITHO, UX B030yXXIeHHe MOCTATOYHO KOTepeHT-
HBIM (II0 KpuTepuio D) cBeTOM yBeJIHYHBAET
BEPOSITHOCTb KOOMEPATUBHEBIX IIPOLLECCOB B HHO-
MeMbpaHax M IPHUBOAUT K JHUCKPETHOMY
(TpUITepHOMY) U3MEHEHHIO HX PeryJsTOPHBIX
byHRUIHUH. B cuny storo 6uonoruyueckas spdex-
TUBHOCTb KOTepPeHTHOIO H3JIYy4YeHUS MOXeT
0Ka3aThCs AOCTATOUHO BBICOKO¥, YTOOBI IMO3BO-
JUTHh KJIEeTKaM UCIIONb30BaTh cBepxciabrle cBe-
TOBble IIOTOKKM B KOMMYHHKALIMOHHBIX LleJIsiX.
Takass MoJe/lb He IPOTHBOPEUUT HU3BECTHBIM
cBoMcTBaM Ouonoruueckux MeMbpan [59, 60]
U corjacyeTcs C INpeAcTaBIeHUsIMHU [.dpenuxa
[61] m H.O.[eBaTKOBa uU coaBTopoB [19, 20, 62]
0 KOOIIepPaTHBHBIX M KOTepeHTHBIX IIpoleccax
B KJIeTOUHBIX CTPYKTypax.

TpeboBaHHe HOPMHUPOBKH KOIepPeHTHOCTH
o KpuTepuio D He HCKJIO4YaeT BBIIIOTHEHUS
IPYTUX yCIOBHM QYHKIHOHHUPOBaHHUS oTope-
TYJISTOPHBIX CHUCTeM. [JIMHA BOJHBI H3Jy4YeHHUS
JOM>KHA COOTBETCTBOBAThH CIIEKTPY IOIJIOMIeHHUS
COOTBeTCTBYIOIIEro akKkLenTopa, Hanpumep &X,
KX mnu 11X, a caMa KJIeTKa 6bITh KOMIIETeHTHOH,
TO eCThb UMeTh BO3MOKHOCTb pearupoBaTh Ha JIeH-
CTBYIOIIHMH pa3fpaskUTesb.

3AKJTKOYEHUE

HOHY‘-IEHHBIG SKCIIepHMEHTAaJIbHbIE Pe3YyJIbTaTbl
CBH/IETE/IbCTBYIOT, UTO B OHOIOrMYEeCKHX CHCTe-
Max peasM3yIOTCsl YCJIOBHS, HeobXomMMBble s
ydacTHsl CBepxc1aboro sHAOreHHOIO H3/1y4YeHHUs
B QOTOpeTry/nsTOPHBIX IpoleccaXx. [eHepupyeMble
KJIeTKaMH IIOTOKH KOTepPeHTHBIX POTOHOB (Kore-
PEHTHBIX BOHH) MOI'YT CKJIAABIBATHCS II0 aMIIJIH-
Tyge (MHTepdepHpoBaTh), 06pasyss 3TeKTpoMar-
HHUTHOE II0JIe C OIIpefle/IeHHBIM pacIipefeneHHeM
MHTEHCHBHOCTH B NpocTpaHCTBe. KoHdurypa-
LM TAaKOro 1osisi 6yJeT 3aBUCeTh OT COOTHOIIEHHU S
da3 oTHenbHBIX H3TydaTelel M HUX TOIOJOTHH.
B pesynbTaTe BO3HMKaeT BO3MOXKHOCTh H36Hpa-
TeJIbHOH CTUMY/JISIIHMH H CHHXPOHH3dALlHH KJle-
TOYHOM aKTHBHOCTH, TO €CTh peajM3alluu MOP-
dorenerndyeckoro mpouecca. IloATBepKAeHHEeM
C/Iy’>kaT 3KCIIePHUMEHTHl II0 Trojorpaduyueckon
HHAYKIHH MopdoreHesa [45, 63].
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illumination of 30-40 lux with correlation radius
and coherence length of about 1 pm; it was
carefully isolated from quasi-monochromatic
radiation. Experiment and its methods are
described in details in the papers [53, 55]. Let us
discuss the most important results.

The dynamic system "master - parasite”
demonstrated directly opposite character
of responses to the light with low and high
statistical orderliness of phases of photon group.
Low-coherence radiation increased the losses of
marketable products in comparison with non-
irradiated control group as a result of impairment
of fruits with fungal infection. This result
indicates the grown activity of comparatively
small cells of parasite. And vice versa, high-
coherence radiation at all durations of treatment
significantly decreased the fruit disease (Fig. 6).
It can be assumed that in this case the functional
activity increased not only in the cells of parasite
but in larger-size cells of master [56-58]. Their
immune reaction, which became more intensive
as a result of laser irradiation, suppressed the
development of pathogenic fungi.

Comparison of cell sizes in the system
"master - parasite" with the statistical field
parameters results in the conclusion that the
functional activity grows more noticeably in
the cells, which completely fit into the volume
of coherence of active radiation. In case with
laser, such condition is observed in relation
to both system components. When using the
quasi-monochromatic light of incandescent
lamp, only smaller cells of parasite fit in the
volume of coherence and only in these cells the
significant intensification of functional activity
was observed. Therefore, the value of detected
area of field phase correlations is stipulated
by the largest size of cell D, and the condition
of identification of coherent signal has the
following form: Ly; 1’ D. Then, the parameter
D serving as the threshold of discrimination of
statistical radiation properties can be applied
as certain biological measure of coherence of
optical radiation.

Taking into account the value of specified
criterion D, the conclusion can be drawn that
the whole volume of cell participates in the
evaluation of statistical radiation properties.
In such case the most probable phase detector
includes the membranous pool of cell or set
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[IpoBefeHHBIE HCC/IeOBAHUS IIO3BOISIOT Cle-
JaTh BBIBOJ, YTO 3araJlouHBIM OHOIIONEM SIBIIS-
eTcsi 6HMOXeMH/IIOMHHECIEHIIMs, TO4YHee, ee
KOTePeHTHBIM KOMIIOHEHT, a CKOppe/JIMPOBaHHOe
H3/Iy4eHHe OTHAeNIbHBIX KJIeTOK, o6belHHeHHOe
B I10JIe L1eJIOCTHOI'0 OPTaHM3Ma, MOXKeT BBICTYIIATh
B KadyeCcTBe "HH>KeHepa Pa3BUTHU', MHAUe Ha3bl-
BaeMbIM GOPMOPEeTyIHPYIOIUM GaKTOPOM.
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of cellular membranes. The lipid bilayer itself
practically does not absorb the radiation of visible
spectral region but the reception of photons
is performed by associated chromoproteids.
Probably, their excitation by sufficiently coherent
(by criterion D) light increases the probability
of cooperative processes in biomembranes and
results in discrete (trigger) variation of their
regulatory functions. Due to this fact, the
biological efficiency of coherent radiation can be
quite high in order to allow using the superweak
light fluxes for communication purposes by
the cells. Such model does not contradict to
well known properties of biological membranes
[59, 60] and agrees with the conceptions of H.
Frohlich [61] and H.D. Devyatkov et al. [19, 20,
62] with respect to cooperative and coherent
processes in cellular structures.

Requirement of coherence standardization
by criterion D does not exclude the observation
of other conditions for photo-regulatory system
functioning. Radiation wavelength must
correspond with the absorption spectrum of the
relevant acceptor, for example, PC, CrC or CC,
and the cell itself must be competent or have
capability to respond to active stimulus.

CONCLUSION

Obtained experimental results indicate that
conditions required for the participation of
superweak endogenous radiation in photo-
regulatory processes are observed in biological
systems. The fluxes of coherent photons
(coherent waves) generated by cells can emerge
by the amplitude (interfere) forming the
electromagnetic field with certain distribution
of intensity in space. The configuration of such
field will depend on the correlation of phases
of individual radiators and their topology. As a
result, the capability of selective stimulation and
synchronization of cell activity or implementation
of morphogenetic process occurs. Experiments on
holographic induction of morphogenesis confirm
this statement [45, 63].

Carried out studies allow drawing the
conclusion that biochemical luminescence, or
more properly its coherent component, is the
mysterious biofield, and correlated radiation of
individual cells united into the field of integral
organism can play the role of "development
engineer" or form-regulatory factor.
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