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Optical quantum generators (lasers) are one of the most significant
fevements of techntralthrowght during the second half of the 2oth
reurys-—In—this—bookare presented—the physiclogical-actienof—
1iation_by_helixmLneon.lasers*_knata_is_ginen_on_the*dynamics_o£_
rsiological and histochemical properties of tissues under the influence
laser radiation. Light is shed on the little-known aspects of using
ier radiation clinically as a factor for stimulating the nervous
ﬂzmraurtﬁg—tréatment‘Uf‘neurUIUgtcarfatseases—and‘diseases—bf“the—————"—
or—system+—Specialattention—is—given-topresenting-the—problemof——
+-bioplasma connected with the tyeatment of the action of laser light. .
«$_monograph is meant for doctors, tecnicians, teachers of bioloqu
lical and agricultural &tudents, veterinary surgeons, medical
ititutes, biological faculties of universities, and research workers.
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: INTRODUCTION -TO THE™ENGLISE EDITION BY ‘THE TRANSLATION EDITORS

*‘————“___——THIS—EUUKTTWHicﬁ;waSLpfinEedwln'ﬁhé-USSR in the spring of 1975
—————tamedition ofonly 4oovo—coptesy
— ———number—of—researeh—freonts+Kirlian-electrophotography,—acupuncture ,——
' research inta the existence;nf_ﬁhiaplasmai;:and;the:nﬁm;sciaanJzt__
biostimulation by ultra-weak-laser-light.vr Brief mention is-also made _
of other research, we can call parapsychological, which the soviets
call psychoenergetiTs, and 6f helicbiology, which 1§ the study Of
: =1 o op here;andtheir suppused—extraterrestria.
———{ie—solar)—ecausess . ' ' -
UG — graph there are only 115 pages, - -
because.of: the complexity. of the material, it-has: taken us-over a year
to translate-iand-edit:the material.:.Why have we taken so much trouble,

especially since wé—-have Nhot. had tie backing from any publisher or——
—————financtal—-sponsorship~of-any-business-—-interests?- -

It—is—our-opinionthat-the material in this monograph—is of utmost

— - importance to scientists=around the world. The:only one of the_fields
covered in this-book -which-has been at-all circulated in western
scientific circles is the Kirllan process---due to the interest of a

Ifew parapsychologists who haveused the techrique for psi—experimernts.
Even this—materi&i——-as—is—reveﬁ&edfin—the—conc}usion—of—this—menograph

————-—has—beenﬁm;sunderstcodTegarbled+hmisrepresentedfhand;lightly_disméssed
by the scientific establishment.- One reason is the misinterpretation
of the concept of- "bioplasma’..which-is-the pervading theme-of this book

- since it Is-often invoked as the underiying medium  of energy exchange

"““‘Eﬁﬁ‘fransfdrmatidnrtn?bivsysfémstTTKIfﬁdﬁgﬁ’tﬁefé”ﬁ&?’ﬁé‘§bﬁé‘36ﬁ5f__

———————aboat—the—ipreef¢=e§—the;exiﬁtenee=of=ﬂbiop%asma“?in—this—work—fnyushin

—~—————and—Cheko:au_gine_the;best;thec:etical_dasc:iption—to—date;oi—the————
composition of ' "biaplasma™; sand:the:-experiments which they feel point
to the existence-of such a substances - :

Certainly the most neglected-area covered in this material is
“““‘thé‘probtem‘aft*Weakﬁrescnance#btcstrmutattcnr“——Since*this”matertat‘
-——————LS—no%~§fimari¥y+paxapsyeheiegieal—invnature7~%t—has-net—beeﬂ—pieked—
——————ﬂp_hy_the_parapSychnlogists~mho4sa;eage:ly;repn:ted~on4electrophotogra-

phy. Nor has it been:picked.up by the-scienti sts. who should be most
interested‘in 1t: the-laser  scientists,” medical:doctors, and biologists
in the west who -pioneered.-in.the- application of high-power lasers in
—_‘—“‘medicat—treatmentTTrTzr:T"InffEctT‘WEStérﬁ—scIéﬁft§ts‘§ééﬁ“€bm§I§f€IY
T—ignorant-that—there-are—any-effects—at—all-due—to-non—thermai— —
——————influences_of_light_on_biosystem54w_mhe_greatest_partaoﬂ_thisubook_—_
ig)dfzgged“bb the -problems- of ‘biostimulation by laser (and other types
"~ of) te .. 3 ' . -
- WhiYe it has: been-known for some-time that- the Soviets had an
e interestTinsupuncture; it has Tniot—beenclearunttt row——
ﬂ————exaetiy—what—theyuwefe—de&ngf%—iﬂ—th£s~beokﬁ—the~%ongest—chapter~is—~
\dEIoi:ed__tn;bj_nsﬁm-x latian- through-acupunctoral . points, and-a consider-
——_ able amount of.clinical data is presented for the:rfirst time. A

- fascinating addition is the-use-of weak-light'stimulation at acupoints
in addition to.the usual needling technigues. -
e*ﬁf‘th€7must:interesting‘stIéntrfIc‘turﬁ=§bdﬁfg‘éf“fﬁiﬁ“ﬁéﬁfury
*‘“—~has—been—ehefsuddeﬁﬁehaage—infthe—status:e%—the—se-ca}ied—mitogenetic
———radiation,.discovered hy the soviet seientist A.G. Gurvich-in the_ . -
—1920's.. ' A survey «w0of. the-Gurvich controversy up_to the year 1949 is
given by the dutch:.scientist S.W. tromp in his book "Psychical physics"
(3}, and we--have brought-this up tc date from other sources. Although
Some~sclentistsTwere able to Yeproduce -Gurvich s experiments with
**-—”Living~detectorsﬂv—others~faiiedT—and—éttempts~at—using—sensittve——‘
——light detection systems failed—also.
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<+-205UCTION BY THE TRANSLATION EDITORS -2
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" Gurvich's work fell into disrepute both within and without the USSR.

Lis 1late as 1960, a doctoral dissertation by M.N' Moyceyeva totally

reiected the existence of mitogenetic radiation. It was not until 1966

:t;: v.S. Eonev et al (4) succeeded in showing that the radiations from

«ne cell cultures was so weak in the UV band that it could easily be

absorbed in the apparatus which was used to measure it!l (fer example,by

using glass lenses instead of quartz). In 1974 A.A. Gurvich published

results of an experiment with hops, point out the errors which had made

the existence of mitogenetic radiation doubtful in the intervening 50 years.

Prof. V.P. Kasnacheyvat the Leningrad Brain Institute, since 1967 has

been doing experiments in "cell communication" in the UV band, which stenm

from the original Gurvich work (5) The Czech professor Sedlatchko has also

replicated the work, according to accountswe have received. (these will P.

be translated separately by us and.can be ordered using the form in the

tack of this folder). ‘ LJ
Apparently independently of -the latest wave of Soviet change of mind, CI

+two western researchers, GQuizkendon andHee (H) in 1973 successfully

revlicated the Gurvich effect with yeast cells, using sensitive photo-— (L_

nmultipliers in the UV band and quartz windows.

This research underlies the whole thesis developed by Inyushin and
Chekorov in this monograpn——-~that light in biological systems plays an
organic réle, and can be measured by appropriate instrumertation. *

In the meantime, we have received supporting documentation from the >
USSR and elsewhere regarcing verification of some of the research results =4
presented in this monograph, and giving further technical arnd clinical 2

[\@l

details. This material will be available shortly for distribution. 9

A few words about practical matiers regarding this translation: Eﬁ

In some cases, where there is doubt about the meaning of the russian <
word, we have given more than one _ translation, the second or third =
meaning being given in parenthesis (brackets). Where the material is >
especially difficult, we have added occasional footnotes at our discretion.:§
In a few cases, we have omitted redundant passages, but khese are clearly i}
marked in the text.. Immediately following the conclusion is the translaticr®d
of the original Soviet bibliography given by Inyushin and Chekorov. £3
Immediately following this is a western bibliography compiled by us, which Eg

{ills out the gaps in the original references, giving articles in
2nglish and a few other languages on related research.

We are very interested in receiving constructive feedback on this
Januscript and for this prupose have included a form at the back of the
folder., If you find any errors,spelling mistakes, etc. use this form
to tell us about it.

A

Scott Hill
T.D. Ghoshal
Copenhagen, Sept 1976

——— — " — o o o — - - —— - . ————

%
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—— = WORD FROM THE’AUTHORS- = - b : ) _

__-————Above—arlﬁftt—tmrwtsh—tﬂxgrairtrthe—wa&erhorthﬁde a
—_——e-ﬁ-zeseﬂ&nee—b%est—ima&&%&ea&apgeafeé—ané«why—itfimnecte&—wi-th————
nlasma Bere -we-wish: to reminesce a bit-of the;past;;_More_than__

W«assor A.G. Gurvich discovered the_existence: of .
mitogenetic radiation (rays .radiating.from cells during their division

- in the UV band of the “Spectrum). An amazing .fact was arrived at,viz.
mmmﬁbrmmmrceﬁ—&wmet—zn
Ht&—tu—f%%é—ﬁwe&—a%im&%a%es&the—ne&gbber&ng—-ernes—w«i—th.——&ts—

+0 nnﬂprgnma-Prnrpgs;nf“rpl1Aﬂivisinn :

Many theoretical works on the problem of mitogenetic radiation .
have been .published; but not a ' -step has been-taken- for their prac-
fical utilization.in the fields of medicine .and agriculture. The

—_— i YT ot d ; & zle;—there—
_____were—no-aleaz"—-picture-—eﬁ—t-he—physie—leg—i—cal——ro«le—ef-——radi;atAion.——-There
w.erﬁ_no_goad_gxp.eriments_:to;extablish-_the_existence_nﬁ_the;biofiel&_ '—-
(A.G. Gurvich, 1944). - . - |
We shall .fully.explain.the turn such a crisis tock: It was conn-LL‘
scted WIEh the unsatisfactory level of development in certain ErE“hEheso:
of yhyﬁcs?the-fweaimess—.trthe—devei-cpmemf“ btophysics.——The chasm
—betweep—physies—and-biclogy-existed- . feor—a—long—time—and—-prevented- =
— ideas from-meetin -he_experience. of the natural seiences_shows.
A whole series-of new facts-, thepries, and separate courses of _ LL
development came. to life.. Enthusiasm.for the analytical aspects of (f
——'bfdrﬁgy—w’a‘fa:réb‘"aﬁ'-r'e‘a"séh’—"‘fé‘f"”a"f:‘éﬁr”a‘ftTtﬁfé"‘“’ﬁ'ﬁié’f"d‘s"ﬁ:’éBI‘érﬁs"'wlii ck\/ .
—Mﬁum&’begmfdmkopinﬁhe—very—essencm—thrwo rk—of the -

a2 . . aT= PN T I L T

— - school-cf A.G. Curzich-was to demonstrate-that-with-the-aid—of-radiant
energy .of low .intensity:it-was-possible to.co ntrol biclogical processe =
This, on the face of-it, is. the phenemenon .of resonance._When the E
space-time parameters.ef. the-radiation of the donor and the recipient
(in—the ease of Their Convergencey Induce THiS of Ehat process, Even |

—an—insignificant—change—in—these parameters—suchas; for—example; — &

—-———-the-ﬁ-reqx;ancg_of_zadiatwn;rrbrings_about—-the--detez:-i-o-rat ion-of-the —- =

___eﬁf_e_c,t,,_;._;ConsgqnentLgurgaonance;.bicsj:imulati,on_is__an_amp'lifica.tion_or y
actually the- aeceleration .of metabalic' processes under the influence o

"of the radiation of. definite parameters “fwavelength, polarization,  {j
nodulatien, nteusity, €t&.) - -~ - T &
m—Irthevvery&—core—of—the—experimentarl—-ma*ter:tai:‘-amasse&‘by*the—— £

—Guzrvich -schoal,-the-idea-of-re sonance—biostimulation—took—its—form.- g

—_ The idea got .its concrete:develepment at the:faculty of biophgsics.__ .
of the Kazakh-State University and.has .gained the successful approbati

{abproval) under_c¢linical conditions. It is neceessary to mention

tﬁa‘t"tl‘FE‘n‘éguta:tron’-’df.:p}:o‘&esS'esfb‘aQSEd":'dﬁ-’tﬁ'e'.‘iﬁecﬁarri:t's?m‘»"df_re"s.dnané“é'

—biestimulation-are-enky-poss ihlewith-the-knowledge-of-Ehe—energy—

qmmmmmmmwmwh@m.mstitmtes
—_ the norm of-2ll’ the eountless. precesses taking place_at _every second,
in the living .organism.. As--is.known, biochemists and biophysicists
. already know. a lot about the properties of molecules, comprising the
T organisms A hew brancll THHES dppearedy Tthat of moledulaf bicIcgy, .
——however-one—sher 3d-net—forget—that—the-molecular—tevel represents
—but one of the lewvels.snf or ~ : e is.a tightly
intertwined system- of:different levels govexned by the:laws_of the. .
whole. . As.the.Mobal prize laureate, A.St.-Dierdri remarked: "The:
composite level-is the most .complex and .difficult to study. It is.
~ T hamely st this. Ievel that the fascination” and capriciousness of Iife -
——phenomena—manifest-themselvess It is difficultmot—toagree~with—
——+the-words—of-this-£fame jst«The-disecovery—of-bie~energetic—
—Processes_conditioning the entirety of the‘living organism is the
key to understanding many problems. - :
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\4ORD_FROM_THE AUTHOR .= 2 _ ' _ f ' -
And when, in our book,'we speak-of.tﬁe possib;lity_of.directed influenc
a pdfhoxoglcaIZsEaEé?fWE_aépaft‘ffbﬁ?tﬁé‘@ft@tﬂat“
tasmatdth—state—ofmatter—

on the organism,
g CTICE smas—Btioptasma—is—a

______ﬁn_physies+—anéef—eondi%§§s+ppesent—in—the—living*organisnuflt_is____
pamely throngh it that tPe resonance action of radiation of defined
ameters is realized.. _ _.+8Such radiation. can. only. be obtained

withthe aid of -lasers,. that  is, optical gquantum generators. In the
U.5.5., England, rrance hlgh-pQwer-lasers-are“succe;§§fﬁIIy”B§tﬁ§“—_—
. Yy, ontolgy, . -

toneer—i ~in—the—uat: zation-of-the laser-radiation-of low—-

A completely new sphere:of applying

intensity in biclogy. an medicines
ntrol the reaction of changing propertes has been
s its historical

r—

Lo
s—tn—controbiing~shemica&-reactions-with— ci:
“e.-interaction-between (;]

L

o

[

" radiation ergy to co
achéeved. The idea, as -we.have.mentioned above, ha
- Toots. in our native science., Here we may add that in the riel of che~
———mis tYy; successfulTexperiment
—  the-aid of gas—laserradiations-based-on—Tresony
. the radiation andmolecules_hamjuc.cessfnlly__heekn_s_a_::r_ig_d_o_ut_.;_
(N.G.Basov; etal, 1973). It is obvious that the resonance effects of
or special for a living organism.

stinulation are not characteristic,
—AE the biology faculty of the Xazakh State University mamed afteY
‘““‘"STNTKirUv—résearch“made—cn—resonance—biostimulation—with~the—aiﬂ—of~—
. h%T—en—bia%egiea;—preeesses~were—begun~1n—1965~—Since_thetmtime,__
9 years have @lapsed. During that period. experimental work has been. =
d practical.bodies:.the Alma-Ate state )
"Republican child clinic of the ministry
[ 2

supplemedted by scientific.an
medical institute, the "Akaay"
of health of the Kazakh SSR,“the.repuhIlc-¢glﬂiéﬁifﬁﬁspitat‘of‘thé“—' b
' atth—ofthreKazakh—SSR;the +town—child-hospitat—of—  {j
t&é&e—seseaxeh—institute—of_tubezculosis=—— oo

T mints
‘try*uf—he ]
———Alma-Ata;—the—Kazakh-sci

i stitute, the Lvov medical institute, the

,~———— the Tselino =
.Moscow medical institutendmnd others. : <
timulatton.with the aid of laser Eg

£2

%)

boi

The results obtained show that bios

which took place in Alma-Ata in May 1971.
The time has come to sum ap. the research presented,. and theoretically
sucﬁ*ﬁag‘been“bur‘task—tn—writi
onm—a—discursive—ltevel—The———-

ponder over the expenmental material.
this book, Many sections were written
th:oretica&—epiniens—are—e{ten—cmiginal_and;may~euoke;ob;ections_and_
criticisms.. _ ) This is gquite understandable,.since we. are _
—_ confronted by a co pletely new sphere of medical and biological scien
where, as yet, there are no established cocepts and: obvios theses,

¥

e o et
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A FEW WORDE ABOUT TASERE —

————————k—iot*ﬁaS?beeﬂfwriftenraboutriasefs7-predominénfiy—about—the___

—~high=power—ones,— ;—since-the—lOWnpowe- Pty

__Jnng_hime_nat:utilized;in_binlggy_and;mgdiainei_;ln_:he;meantime:the
farmily of.lasers-is~growing.(\Eventually; thanks-to lasers, it was
possible to achieve-a‘’resonance biostimulation of processes taking

place 1n the Oorganisms-Of IiViIng beings and WA, —THAL It WHY we have
—-t.‘:ought—it—an—:i:deafto—&e-scribe their—constructionr—ang appltcations—in
—bilology—and-mediciner— "

Optical quantum.generators (00G's) . ed-the-acronym- Laser, . .
The word"laserf*iskmade:up;of:the:ftrst=letters.of'the English . )
words: light:amplification by-stimulated;emissionhof<radiation.

"Déﬁéﬁﬁfﬁ?*ﬁ?ﬁﬁ‘fﬁé?ﬁifﬁfé:ot.tne'llght%generated;
iutu~th;e=AbasingraupStfganandvtonT—whos

__crystals+_glass+_liquids+_and_plasticl_and_sem1condnofnr lasers
Gas lasers: Gas optical -quantum generators give the most

_ggpochromatic.light:radiation.-;At present, progress i
of gas lase;sghas.g@ne“veryafaruﬂvGas-opﬁimal«
been consEructed that Yadiite TLigHt on hundred
Tanging fromuttrz victettoinfra-regd—— =
~————Let—us;examine*the—principle—o@-censt@uctioa—eéra—gas—HeﬁNe—iaser
.which_is;gpg:ated;bontinuouslyig_mhe;basic;actine-eipmnntwnf a gas
OQG is the:discharge. tube-. . Within -the.tube is & cathode and-an anode,
the tubetitselfuifsfilled:with'a~mixtureﬁof helium-and neon. The -
Partial pressure-of Ha amounts to .about. LI mm Hg,. and thHe N& 6F o.l Tm

= ~trrf¥uence—of highlpressure7‘a*tuminescent‘drscbarge—f"“
takes—plag . : :

n_the constructic
quantum generators have
S of différent wavelength

]
imulatio 'Qf;atom&;is*achieved;uith‘the«aid of the He
gEEE§;;¥?hEﬂstimulatedﬁHeuatnm577collidin

: ations—inm—

~energy . _leueLsfa_mhe_spontaneous;radiatieﬂweﬁ—thea——~——
‘eaﬁ:ﬁte_Ne;atoms;h:ings;about;a;dispersal;in;xhe;acriye_medium_of___
ZEEEQEEL_EEEEEgponding to the electron dis 4 %

Tom 3 S to 2P levei. —In the He-Ne gas laser one of
Splacements | '3ST*=72P§?I§*E§Ean‘Fﬁffﬁéf?*ﬁﬁ‘Iﬁauctiﬁﬁ“bf‘ﬁBHEfEht
adtation—of"othe:“% —

xcite 4Ne%iﬁoms~takes—pkac=. ; .
etion of +his;pxace&s;isdinsuxed:byzthautube;bein '
laced im.a.miy o

.;.rozaggg9@é&gzas;zng;igggnga::path;the~light;:akes;doun-
tong_the.axt '

= }s~effthendischarge“tube:brings-abcut“the”formation of a
. PowerfEI:EﬁEEéntfcf;tndncgd,;trained

e '5?933=I5Eért?TSﬁth:mﬁIfI?Ié:pafH§?fEkaﬁfsyffﬁé"séam‘rsfsaﬁréve
: h*the~he%pﬁo£frefiecting—ndIrors7*-Tﬁefdtscharge~tx¢mris—enciosed—by

a,.{1LQ;LhEﬂBxgwage:_angle:::Eds_5. Ne- radiation takes place _
Xough theseuwiadows-withou-~reflective loss. . The mirrors of the
Sonator are covered by many:dielectric coatings:
fTéEtIvtfy7738=99%775ndftdﬁséqﬁéntry7—ab§6rb*Véry ITTEle Tight"
ef?YT‘p&ssing:hhrcugh:thEvmirror:fﬁTﬁe:transparenLc.uf themirrors—is
timal for tho : ko

2 X L : S _Ainsthe mirrar resn +ta )
Rbobiel AR Righ oooamet GusR DO MEATHCHRGTEUDR S

in ‘bProauctng-a series of He-Ne gas laéé;§>(OQG's)_
Ierent types of generators presented in table one are used 1i»- -
D B 1 s T . S W

lasers can be divide:!
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g 2, T O=S CALE 1ATELE — -
e In ruby tasersypolished—ruby rods—are used:—For optical pumping,
—an irpulse lamp is used.—For-the-generation—of dight—ef-a—givemr——
-parametexr, the laser has a resonator, T vpes,—the -
resonator is represented by two semi~transparent mirrors placed towards
the periphery of the active medium. _The -mirrors force the .photons
~——y 5~ BISpELse perpindicularly to theif suriace, and freguently pass
~——ehrough—the—amplifyingmedivume————

»4_.__ﬁ__zhis—eauses—%he—apgea{anee—ef—néw;eﬁeitédépaffie%gs—in~the—me&ium;

- amam———.

Suha . y of photons {is amplified anew, when
:;;;_pass between the mirrors. This process briDQ§_§§Qg;_;Q§_§RQ§gx§nce%_
of a powerful directed light impulse in a narrow waveband interval. Ll
Since one Of the.. mirrors 1s semi~transparent, a very strong current

——vof -brititance—goes—throughhit—inma perpendicurlar direction in Yelafion

u—-towthe-mirref-sufﬁaeesT—*A%%A%he—quanta—rad%ated—strictiy—correspond——

— 4o _phase _and freguency-==i.e. they are coherent. . (_:
The solid-state, ruby impulse laser has found wide applications in
" biology and medicine. The radiation generated by a roby laser has a Ll

T wavelength oOf. 6943 A, the power oOf radiation may vary within wide (I
——-ttmits7-7The—hrghest*tight*tmpuise*energy—was—cbtatned-in—thé"regtvﬁ‘bf '
—i500—jeoultes-—The—utilization-of-micrescope—lenses—enables—the—area—of
-—the _spot to bhe reduced to tent uare micron.. At the present—- \
time, a constant plan of work for ruby generators has been worked out. :
The radiation energy of such a laser comprises a few milliwatts (mW).
" With the help of such a laser 1t Is possible €o obtain non-thermal
*‘bio1oqicai*effects—of—radtaticn7—0n~a—wavetength—af—s943:&77?30W€V€r7
——the—radia%iea-area~e£-sei§dwstate—Lasers—is—&argez=than—gas—kasepsr———
Solid-state and gas: enerate light on definite wavelengths,
Diagram 1 shows the area of the electromagnetic spectrum from 3o0o-
1200 A, that is, from the ultra-violet to infra-red band. The emission
ilnes are many, but _ " there are also blan-k Spaces. (i.e. the
T sorcalled—forbidden~transttions===Eds)Inmconnection with—this the—
“facb-tha%—feffpﬁrpeses—ef—speﬁtroscepYT—chemistry—&*bioiogyv—anvetyr——
—accurate calib¥ation is required for this or that line of absorbtion..
-New_types of properties. were discovered in quantum electronics, with__
the aid of which it was possible to cover the - whole band of the
_light Spectrum and obtain the generation of radiation on any wavelength
‘tn‘Ure‘b'arrd-récﬁar—.——Suz:rr‘p‘rcp‘e‘rt*re‘s"we-fé‘—drs‘c'cve‘fea---‘trféy turned
gantc—dyes+—Up—to-the—present—time;—the—generationhas—
_been_diconered_in_several_hundred_compounds .

In the institute of physics of the academy of scienees of tha
Belorussian SSR,

YOFM FRTR A ey g e ne .
Low LRSI NTTEOY e
.L?U-J o cm i ¥ . . nr

a dye laser called "Raduga" (Rainbow=--Eds) was
- Constructed.” (V.I. Stepanov, A.N. Rubinov,-1973). Its layout has
mdmm{dﬁﬁwwmrﬁfe’r (I,2,3;4)
*ﬂkes*?iaee—threﬂgh—a—cy%&ndr&ca&—%ens—{S%—and—a—non-%inear~crystat+&)
and_donbles~1n~£xequancyf_ﬂ

. —FPurther, the light cu )
%X%nwjﬂﬁmmejhambeML
29Im of a narrow stripe, stretched across the lower part of the
Cuvette axis

+ 'In.this way, the pumping of the dye is accomplished. &
e eneration Of radiation takes place in & perpendicular direcEion in
the‘resonator7—formed—by-the*mirror*fiu?7~and~the-diffractiunat*gratingu

RH*-¥en—groevesT—fiiied—wéth~se%ﬂtien—o%¥~ef¢eus—dyesT—have—been————

i pparatus. The grooves_are fas_t_e_ned_j_n_a__sppr-j al

&Volving cylinder (drum) which enables the rapid change-over from

Ne dye to another. The easy shifting of the generation line is

BEEIBed by the simple rotation of the diffractional grating (8)- :
ser—emables—theattaimment—of—tight—impulses—ranging4n——

T ——
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. —powgr—trom humdreds of kilowatts to & few WillIWatts, and in any :
.,.;egscnd—£zom—%&ee—é—%e—%674ee—A7—the—spectra&—iine—?eing—of-a—width~
af g 0 S0 R In the not=to=distant future, bioclogists will have_an _
1-,.}u:ga;_gg;_ggg_;gguction of widely-differing effects during
—gei=clation and inhibition of metaboliq processes. Even now, lasers ]
mﬂxiy"—been constructed based on dyes, inivhich a rapid spectrum change= -
'”“;ﬁvr"is—achteve seconds, Tproperty of a laserwiltt———
“.doubtless}y—fiﬁé—a—wide—app%ieatien—in—the—rapid-spectroscopyfde——f——:
—Sio=chbiects, above all in diagnosis : .

. v

Se~tconductor lasers

_.np_tn_:be_present_time+_§eneration_has"heen_achiexed*nn_ZA_semi:.;
conductor ,crystals., During the bombardment of semiconductors with
“Yeans of fast electrons, electron-hole pairs are created in them. The

high coefficient of amplification  “in semiconductors allows the ‘
—creationof am optival guantumr generator of & Yarge surface area of—
~radiation—in—the—formof-mirrers- —At-presenpt,—semiconductive—lasers—
.-are being turned out by our industry.

The main element of a semiconductor 0QG is the semiconductor

diode with ‘a thickness of o.l mm and an area of a few mm-. The plate
“has contacts bonded on two sides. The plate 1tself iIs made us ot
Ttwordissimtlar parts; comprisinganelectrom(N-typerand-a—hole—
—{P~type}—conductance.,—The—gap—difference-betweenthem—is called the—

P=N _junction The t+hi ckness__oﬁ_the_peneffafion region is somewhere
_around a thousandth of a mm. It is in this area that the generation
_of radiation also takes place. 1If, an electrical potential is placed

on the diocde, then it will lead to thé aggrandization Of €hé&
—Tecombination processes and—thetiberation—ofenergy im the—formof—
—iight ‘quantar—Semiconductor—diodes—of-Arsente—4—Gallium—(GEAs 1S4V §E
—Generated with an impulse of high=level -current and in a_temperature
of liquid Nitrogen. At presant, generation has been obtained at
_foom temperature as well. The efficiency of the diode is high and
Eﬁeoretically_agproaches /o%. The miniture dimensions of the Iasers,
<tree ithwhithIightradiation cambemadulated;—the-different
fPeetra-ef—generatienT—wil%—ﬁndoubtedly—in—the—future—make—them—inte—'
£Onvenient_appaxatus_for”photnbiolagical_actinn*__QuL“industry_produces
ﬁ_sgstconductor laser of a wavelength of 91oo A and a power of

att. o _ e _
The ‘most monochromatic Tight 1s generated by §as lasers. The
attbn‘cf—mancchrumattc—pctarized—coherent*ttght*wtth"the—aid—~——
S—optical-gquantum—generators—permits—the—selective—activation—:
lical_processes in plant organisms, animals_and man.

iQEQ!EE;_;gsearch intq the specific effects of laser light during its
‘ction on biological objects did not begin suddenly. How the amassing
'~ Material on the biclogical action of laser radiation took place
’Eﬁ}iérwrrr be—able to dtscover i the followhigpagess

gemer
>f—ga

—————
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- e y—aétef—the—e%éatiéh~e£—the—£ifst—eptiea%—quantum———-w
. o>, § 23 2-3 5 ” 3
lasers

'umw‘aff; ;b;m for biological or medical purposes. As is known,
B nit rsélation at various frequencies including visible or red _
et The first lasers were made for the red part Of the SpecErums

- ié g t*.':' - 'Ieffectsof laser raditatiomwere—
| ‘71;2312 CE:§ in—theredlightspectrum+—As-—yet, little—is known
o :;ﬁ;, other divisions of research. At the present time, ruby and _

Bo-YNe_lasers are the most widely used in biology and medicine.

The raterlial presented gives an idea about which routes researchers
gh iIntensity.”

' tocx after new sources of light appeared, sources of Ri
“'”1:‘1s‘kﬁawﬁ‘fﬁaf—aﬁé‘af—tﬁé“charaCfértsticS‘Uf—IaSér—trght*is—not——-
wmnenly—&ts-h&gh—effieieney—but—a%se—its—eharaeteris%ies—of—monochromatic
—and_polarized radiation, Another characteristic of laser light is__
—~shat 4t _can be produced by short impulses, such discharges can

T astain large power values. As a result, the action of the powerful
T pulses on biological objects creates the phenoména of a locally —
rmat-effects—of—laserradtatiog—
~——are-widely—applied—today—in-mediecine.— —A-great-deal-of-research-has
. .._hea,a,_dex{'ated +o *F-Inr'-l'{ng out the action nf ruby lisers_gn__QLgans_oL_
n_as photo-coagulators

—84ght. Thus, lasers have found wide applicatio
for the treatment of swellings, exfoliation of the reticular membrane,

and other diseases of the eye. Concomitantly, experimental work was -
—vtarrie : ologists uuuverted—the—hightpcwer—lamp—in' T —
—-a—ophthalmo—eeagulatery—apparatus—into—a—suby—iaser—and—obtained»good
——Curative effects, A.F. Migacheva (1969) carried out experiments_on_
more than 7o rabbits of the strain chinchilla. Radiation was effected
S 6943A, the length

with the aid of ‘a ruby.laser whose wavelength wa
ol the impulse was 16 ~ seconds. The radiation energy on horny
T2, o I and joute;respectively:—TFt—was——-

—ma S ;
——observed—that—&t—this—energy—level—ei—radiation-atmewooz—joules—on--
—zthe _center of nadi, or fncus_nf_infection+_the_total"destruction_ofm
the pigmented cells as well as the segments of the rods and_cones
of the retinal membrane could be seen. Layers of nerve fiber
wWere observed, At a period of JTo days after what was happening at™— -
EHé_ﬁaaIT‘théfé‘WaS“En‘aBSGKCé-Uf—the‘Iayer‘of‘ﬁhe—rods—and cones——
—‘and-the—part~of—the—nue&ei—of—the-externa%—nec1eic—layerv—"1n«the——a—
——:emaining—layens_hax'1¥_an¥_distrophic_changesmin_the_perinuclear_ende;
—and_lysis of puclei were observed. With the increase of radiation _
—energy naturally more w
thirty days, the locality of damage per presented {tSelf &8 .
-_Eéiﬁg‘aﬁ‘aﬁraphta*pértbrettnat—gracve_TrrdgéT*containtng—chologentc*‘
fiber‘and—pigment7—.—En—the—retinai~envelepeT—surreunding—the—ridge-
‘distmphal_changes_'we_tp ohserved Data found in li+e rature confirmed
—thag the action of 0QG rays of wavelength 69434, impulse length
_lﬁL__§§gL,energy range 0.02--1 joule, creates changes in picmentary
_epPithelizg of optical and vascular envelopes and the degree of o
y‘prapbrttbnat_fa—Ehé‘amanﬁt—bf*Eﬁérgy—grvenTWHICh'
-penettates—the—eye37——$n—other—section—of—the—eye—around“the~epi-———~
‘Gﬁntex—o£_damage_haxdly_any_chain_o£~distrophal.changes_occurs+__This
axlz_appligs_:g_zhg_;Lgaugg_in_;hg_QXQL__ﬁgmg_:gsgapchera__m
Observed the absence of any damage to the tissue of the eye duting .
application of 00G radiation applied with the purpose of coagulating
“the 5 envelope. (LA, LIanik, L.A.‘VédméaénKGT_ana‘athérs7“1969).
-—““Those~showing—the—recurrance—of—damage~around—the-zone~of—~——~~
'coagulatiea—aremM1BT—ChiLikT—ITKv~Keno¥a4i969¢*——1n~the—5ame—period,u
L.B. Butman (et _al, 19Gal.obserxed_possible_damaging_effects_pf :
laser radiation on organs of sight. 1In the opinion of the authors
Cited, the unfavorable action of laser light is increased in condit- -

I%Tdmﬁ'&imﬁ"(“ambfén;t_ﬁ‘g%m' mﬁaﬂi

v o o - e—— .

ide and deep damage was noted. Over a period o.
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S—ON-LIVING-ORGANISMS—5

[ such is the action of small a@QﬁntEQi_iiaLn_Qmeined;with_lasez_ray_
— action. When radiation is effected through a special microscope,
—freports N.F. Gamaleya, a . seélective disintegration of the mi tochon-
r____&,f }s—of—the*cardiac*mnscre*by—the—tmputsé‘atfiﬁﬁ"br an argon

2 r—is—observed.—Such—selective—disintegrationof—the—mitochrondrs
———Lase ' ytochrome=cv—wh¢ch—ab50fbs—green——
light.

Many experiments have been devoted to changes taking place
in the skin under the Influence of laser radiation. At 30-50 Joules
energy levéis7—skin—ﬂamage—tcbk—ptacé‘Wn1cn manitested Iteself iIn the
fo;m—eé—a—vesie%e—with—an—exﬁdatory—inf}ammatcry—reaction—and—the——-
appea:ance_nf_a_rind_mith_succgssive_;n£lammationsﬁ4decomposition+f——
" 7The majority of radiated. hamsters.survived,. In those that died,
~ T intensive damage to thelr p»odies was. found.. Usually, they were
—hessiBrages and edema (dropsy) in- the ventricular walls and in the
&‘_,;,,,r_cfgaHST—stomach“and—tntestinest——xg—fET—EE‘EHEfVéﬁEEIEIEE—Efé—
m_m:;ncernedr_situated—between—the—damaged—zone—on—the—ventricurar—walt—
and_;he_damaged_internal_nzgans+_intestines_and.stomachT-no—visible—
" changes whatsoever were noticed.
T 7 T Histological investigations made on the damaged skin showed
-~ &istinct differences between the Iiving and. non-living cells. Hair
~”fcllictkes—retaining*thetr—ptgmeEt—aﬁthﬁdgé‘Hévlng Iost them were
learly—visilbev—q¥esieles—appeazedy—after—theﬂaction—of~iaser—radrat-
cn_anéd were primarily distribnted in the epidermis.

Numerous investigations have been made to discover —the ;
acziocn of ruby laser radiation on the organs of vVentricular cavity, tt
-~ ‘

[

o~

e g
.
-~

- chest, thé pelvic areas, and.so on. ..
‘**”"—'Hhen—rUbY‘iight_rH&tatIUHS“Uf‘gYéEE—IﬁfEnSltles are applied,
vmnocrotic—phenemena—are—ebservabier——Thu37—ra§fating—the~heads*cf~—-—~!
S -Zitz 2t _energy levels below loo Jnn1es_brought—about—the-death—eé—theE
maZority of the animals, within a period of 2Q_hgurs_aftermradiation.g
‘tlecding from the mouth, nose, and ear channels and eye orbits was -

‘Ilserved. Intercranial hemmorages . were visi®le in the area of thec
nrnegta}—ﬁistributiun57—stcmachsT‘and‘ccndﬁcfiVé‘TEIfEﬁI&Eﬁfy T . f
<hannels, Ne—netieeab&e—merpheiogicaL—changeS"werefobservable“in‘_— [4
e bcne,tissne*_;ﬁowevpr; the marrgwﬁcells_had_lengthened—and»nucleig
condensed.  In this wayg.investiqq;ions_hayehshown_that_at_energies_.Q
“ ! wnder loo joules, wavelength. + 6943 A, about lo0% of the energy =

i2aC e penetrates the skin, muscles and cranium. It is neccess
:te—that-the—abcve=méntt6ﬂéd*fé§ﬁIE§‘W€fé obtained on mice,

- .nto radiated-skin—seeters—were—shaven—ciean—offfur7—~WherE“fur~WES"
- irsolL, damage_to the brain was less considerable. .

«¢  _think it ig possible to limit ourselves with the factnal

Taterial demonstrated showing the varous thermal ang non-thermal effec
.- ===vi radlation, ~“The abave-mentioned compiled. data sufficiently
tﬁ"ﬂ::ra:es*the“manifcid*btUIﬁﬁfhaL €llects brought about by

j““f fédia*ionT~—Aeeerding—to~the~opinion—of~£b—xiein—anﬂ—ST—FinE7*‘

. f.f‘:“f31555~0£_lasex_radiatien—can-be—seen— ~frem—the-vantage——.
. 8-fI_two hypotheses: . . . ,
;;‘Tf_ﬁigs}y_thezmal-hypothesisubaSed on the investigation of the _

&‘ ved o —_
e ;;g.:u_;;;EE and ;g;glgg.,According to this hypothesis, the effe ts

‘ =8liln as—far—3s hey pertain ]
Fiotons oo they pertain Eo the Gell hre basically not

- £ 3.0 _1 23 . .
R 2N o - - viTranTorainary thermal neacing. . -
S A RN N K - " .
faitzra ;ff~§§§§S——o£—many;£aete£s§7—aceerdxng—te~whieh: —various
LiIx aze co:
St lelresgin idereg thance_mith_the_exception;

qudegaie:thg%gzeﬁature_during radiation.. ... . . .

o ROt A o i “

§v4 sy B Trtene mination of. the various. factors depends on
Tor maa

Y © cident radiation, an
Lo I : - =R 3% 1

od RS EN




i bl $-aC e

L___,_UNSEEC1F£E - ‘ ‘
radiation. The most important parameters of radiations are in the
form of energy, energy Ievel, power and intensity, wavelength,etc.

e D y‘IEEI‘ﬁafaméférs“af—btutogICHI—Systems—having—signtftcance
i test—absorption—properties,—thermal—conduectivit:

[:::::zzé;meehaniaal—p:epep;ies- .
etskiy reports (1966) that the light of a ruby laser

can bring about a free-radical state. The action of the focused laser
- radiation was studied by them on freshly prepared human blood samples.
— THe Samples were then subjected to staining according to the
— 0 amage—to—eritrocytes—was—discovered;—the—"
es—remaining—undamaged. —The hemoglobin of -eritrocytes is
pecially easily damaged (disintegrated) by the radiation impulses _:
— S _ . . .

of a ruby laser. . e . o

-———"pHuring investigations made of the EPR spectrum of a whole see

- ssries Of biological samples, a series of noteworthy facts were

. — — reveateds trrd ty—shaven-skin—surface-of-animats—was—subjected

— _to-in-wvivo—aswell-as—in_vitro —radiation. —Soon-afterradiation—
nese mectors were cut off and placed in an ampule for EPR anafyysis.

" piamented and white skin was analysed applying the EPR method.

-~~~ n-radiated skin, white as well as pigmented,.did not give out any

EPR signals. In the radiated pignented skin, EPR signals were rec—

- —crded——tEPR—=¢lectronparamagneticresonancer——Eds)= :

ww——— »n -EPR signal-was-also-observed-in -the eritrocytes of pigeons—

_after their subjection to laser light radiation,: Consequently, the
activity of laser radiation on biological tissues leads to the’

T ampearance of free radical states connected with= pigment clusters. .,

- “—TInvestigations have also been madée on human SKin. The radiation :j
- gf-skimsampies—was —carriedout—withthe—atd of=arubytasers—It— ES
~—--.uas——discove--red—that—en-ly—-the—pigmen.ted_sk.i.n—o_f_a.-human_being_giues__.m

_~f _a_stable EPR_signal. The nature of this signal is connected with ..
_«he pigment-—-mellonin. One should not ignore the possibility of 55
+ne participation of multi-photon processes in the biological effects:;

T ¢cfTradiatiorn. {L.B. Rubin, 19697}, : T . -

----———In—the optical—waveband—<{visible—tight);one-should-expect—a—
considerable—intensity-of-multiphoton-processes—from-organic—— ¢
mzlecules, insofar as_they possess wide intensive absorbtion areas intd
that_part of the spectrum. A definite probability exists that under g
tne action of laser light beamed on biological objects, multi-photon &3

processes will take place. - : . =,
—-—According—to—the . —opinion—of-L+B:—Rubin—{1969),—an—experimenta:

S ~-niirmation—of-such—precesses—will-be-of-considerable-significance-.

L t.r.the following considerations: it is a well-known fact that

k.. ~wrn_in the visible waveband sectors, light guanta are of extremely

varied quality from the point of view of the biological effect that -

..:V produce (extremely different qualitatively). For example, red

- +FhTTdoes ot show—a large—effecton—the photosynthesising tissuesy:

n;uv;and—vioLe%—iight—can—bring—about—some—suppression—oi—liie—aetivitj

“~traviclet light in the region - af 2,500=2,6004 absorbed by nucleic

— . brings about the death.of cells.. However, under the action

Mﬁ§i¢¥*l}g§t‘lethal consequences can take place, both at lo,6c00 )

C abpeeneol 28 5,300 K7 As a matter of fact, the four-photon :
“;::;r~-9n of"a nevdymium laser radiation,-——lo;6c0 A ora two
t.. oo 4osorption—of—its-second-harmenic,—5;300-A-will-be—equal—to—- .

u::*on_o£_l_quantum_of_wayelength-z+£50_A4._consequentl¥+_i:L__

:L:nﬁs_and_gﬂalgations_pf data obtained,. it is neccessary to take

Eensideration the possibility of the existence of multiphoton

RT.
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UNSPECIFIED ACTION_OF LASER RAYS OH LIVING ORGANISMS = 7
—————After radiatiof Hela cells with the aid of a ruby laser, changes
———{7the chryomosSomes ol their tissue structure were noticed, which
__,ﬂ._—~were—m0rphologiba}iy convergent with the changes inthe nucleus
L___,___a£te:—x=;ay—xadiationv——4ST—Fine—and~Eer;ein—%S68+~—The—process—fﬁ?
;_—_____lel_giylgign_axxes;gd_in_;he_pxgphase of human lencocyte cultures
: subjected to ruby laser radiation, are. described. After chicken
——embryos Wwere subjected to impulse ruby laser radiation, abnormal
EHon were observed through the shell. The extremities of the

L_——————embryos—became—deformedT—and—a—tumptnéss—was—bbyéfV€u in the

;______JQ;epuﬂfcmgansr - -

;____________JmuuulJmane_been.reports of the pn:sibility_of_damaging_innen__.
ocardic tissue, with the

" cell organelles in the culture of the my
a2id of microwave argon laser. Therewith, a collective destruction
Sue culture can be observe

i St mitochondria in living cells of the tis
i tal—data—concerning the action of

L_——————eon—gorng‘thrcugh“the—expertmen
?_______—needymium~-;——and—fuby—%asers—on—%issue—cu}ture;,-cekisT—the—majorrt
lusion that most rapid damage develops—

L______,Jli_authnrs_gnme_:o_the.cone
‘ in the membrane structures of mitochondria- the endoplasmatic

reticule (N.F. Gamaleya, 1972) .. L )
Apart from that, the suppressive action of Helium-Neon laser

tight—Is ubserved”in-the"muttrpttcattun—cf‘ttvrng’ceits—tﬁ‘é'figgﬁé‘

culture-~ P

_Recently, works_have_been puhlished conaérning the possibility-

of obtaining chromosome aberrations under the action of uninterripte

He-Ne lasers 6328 A, power

Jaser radiation of various wavelengths.
1o MiTTiwaEEss argon lasers -48%o L, power 135 mW; nitrogen lasers,
56&2—A7—power~i—W7—carbon—dioxtde—uf—icTGOc—kT‘pOWér“t*Wath‘wéré—ﬁs
tn—hsingfout—these—eﬁfeetsT—mOnéenaroets—ef—the—baton~type—were—snb—
jected to radiation. At the same fimp,4a;marked_incnease_o£—abe:rat

S e e e ——

; output was observed during fadiation by spectral lines in the visibl

' band. It was discovered that the percentage of the chromosome

: aberration uuLput‘is—ﬁependent‘upbn_thETﬂDSageI“TKf7WEVéIéﬁgtﬁ—zggU'

satuxation—was—obse:vedv——with—a—iurther—increase—ef—dosage7—no '
tablished. _For-a wavelength-of-

. __increase_in abeeration_output was_es
5862 A, the curve was of a resonant character with the maximumn
output of chromosome Zberrations at 3.4 joules/ cm”, .

AS 18 apparent from the material of our review, the majority o

- iftoFhé action of

WOTK tras—been devoted—to biologital research
ight—ef-a—ruby-taser-of-high-intensity+

--*—————40ngwave—monochfematie—fed—l
In _their work, investigators have drawn_attention-to—research—into—
changes taking place in fermentations, tigsues, etc. occuring durin
high-power radiations, when the domonant factor is the thermal
effeckt. AEf the same time, hardly any {solated. experimental facts a
knownabout—gas 1aserfradtattons—af*tcmpErEfIVényIaw power, but
::————————high—degree—eé-eehereﬁee—ané-pe%arizatioanpossessing—non—thermat——
: specific effects. At the same time, such experimental—£indings—wer
not explained, they were qut_gﬁgd_as_ﬁepar;ure_pgints_fnr_systemat
research. - Let us now consider a few of. them in greater detail. .
—Kraus .(1068).did some interesting. .

E. Karlander and R. - |
Iworkaimed =t expraining the physiclogical effectivene
th—coherent—and moncoherent—sourcess

—————ef-1ight—ebtained—frombo
: 2 nnn-rnhprent_sourceﬂof_light—equivalent—in—enezgy-and—wave-—
length was a monochromator. one of the indexes of photosynthesis
which grows in water in closed-typ

. intensity of chlorella (a plant,
ecological systems—-—Eds) served as. an.indication. of..the.degree of
d by the authors 1is contained 1in

__‘]“‘“""-giggiﬁiﬁattanrfﬁrﬁé—aafa obtaine
: lease 2000/08/07-CHA-RDP96-00787R000500080001T-0
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___________UNSPECIEIED—ACSDION_OE_LASER_RAXS—ON..LII\ZING._ORGANISMc =8

/

The authors suggest that coherent light is photosynthetically
——more active than non-coherent light of the same wavelength, Laser
—13Tght 15 20-30 % more effective than that ofa white Ifght Tamp or  —
. menochromater—O+-Ps—Sachkev—{1969}—=also—observed-a-sharp—increase—
%__—_in_the—pxoduction_of_hydrogen_blue_greenwater_plants_when.they_wexe__
[ _subjected to supplementarxy He-Ne laser light.
Of great interest is the work that has been done by A.I. Semenova
" and V.A. Singayevskiy (1969) explaining the biological action of
ow—-intens aser radiation on the Iiving organism (animags).
_———1ri——8emenov—carried—out—expertments—on—s&fwhite—rats———Research—was—‘
, made—in%e—the—hﬁemenal—reaction—on—the-supra:enalv__Radiation_actithy
as effected with the aid of He-Ne, ruby, and Nd++ lasexrs. The
experiments conducted showed that the action of He-Ne laser radiation
; of constant activity (i.e. continuous wave sor CW---Eds) over a period

6f Io-20 minutes brings about normonaI‘reﬁéEibns—tﬁ—the suUprarenal ——
;cg;uns—manrfesttng—themseives~with~the—ﬂecrease—rn—the—num:erﬂof———
;ezynephyles—int—the-perLphe;ai—blood—by—3o Jo-%,-theincrease-of
prarenal_weight by 20-40 %, and_.the decrfse in the content of
lipoids in the suprarenal cortex.. These changes obtain their maximum
value 15-20 minutes after radiation was initiated, and 2-3 hours after
Tadiation, the hormonal reaction decrédased €0 1tg initial level.
flhe—return—to—the—initial—tevel—took—more—than—5or6thours—in—
L rats with a weak-nervous system. A similar hormanadl reaction-was
‘ hardly noticeable after many rediations with impplse lasers. Apart
from the hormonal reaction a sharp increase in the demand for hydrogen
of S5o-loo% was observed. A.I. Semenov shows that a single gas
laser radlatlon 15 equivalent to many repeated radiations carrfed out
;r with—the—=aidof—an—0Q6—of—therubyandNé++—type=
, Furthermore, A.I. Semenov -and V.A. Sengaywveskiy have discovered.
* that by radiating the eves of animals with even low-intensity gas
laser radiations, wavelength 6328 A, brings about considerable
functional changes in the cardiovascular system. Changes in the tone
Oof the veésseds have been established. After adaptation to darKness ,
F—theTradiationbrings—about—amarked—displacement—in—arterial-pressure
}————4on—the—average—2e«ée—mm—ﬁc-str¥f——Arterlal—pressure—has-a—tendencym
r.___i:o_des:x:ease*__Sharp_gh.anges_in__the activity of hollyesterases. take ___
! place in the direction of its increase atter the eyes of a rabbit have

been subjected - to He-Ne radiation.. . A displacement.of Ca-Na (Calcium

r Sodium] balance in the reticular tissie of the eye has been noted.

According—tothe—authors;— .all—these-effects—can-bring—about—changes

in—theparasympathetic sector-of—the-nervous-system,—that—is, they — .

- are of a vagotropic character. ,

. Consequently, as the various experimental work shows, livang
organisms are able to react specifically to the action of laser
radiation of different waveélengths and intensity.

; The—=above-mentioned-bibliographical-data demonstrates—the

— -—gfadual—eve%utiea—eé—%he—opiniens—eﬁ—the—researchers—cencerning——
the mechanisms of laser light action and the greater interest shown
to the problems of the photobiological non-thermal effects of this
new form of radiation. . .. .

To show the perspectlve of’ thls development in the utilization
"—“‘Hnﬁ‘dtsccvEry—uf—thE“thSIUiogicaI—effects—of”iaser~radiat10n~one—can
——go—back—asfar -as-1965-when—it-was—possibleto-get—acquainted-with—
-——the effects of increased hiological activity with the aid of mono=

chromatic red light, linearly polarized (V.M. Inyushin, 1965).
—_— Since then,.9. years.have elapsed....As . result of intensive work,
considerable mmaterial .concexrning the biological activity Of mono-=
ttc—pctarized—noncoherent‘radtattcn"and*gas—taser—radtation—has

m Wﬁ'mfrgaﬁa‘w%ﬂfe‘d—m‘
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._ﬂ_‘rcHAPTER_:*QI4_BHYSIOLOGICAL_ACTION—OF-MOVOCHROMATIC POLARIZED--RED

__ LIGHT ON PERIPHERAL BLOOD_AND_BLOOD=FORMING ORGANS

e e e

e

—— The first experinents concerning the discovery of the actéon of

— laser rays or other Light wave apparatus radiating monochromatic

- ___pol: larized red light on the composition of peripheral blood and
L___—bleod—forming—were—carried—out—in—Alma—Ata—at—the—facukty—of—bio%ogy~—
F——“af'fﬁé‘Kazakh state University. '

t

o

Such research was neccessary for the evaluation of the specific
——7 reactiveness_of the blood= erming_organs_subJected_ta_light_radiation_
____.of—definite—quantum—and—wave~parameters———They—were—to—open—theﬂway——
for the wide use of lagser radiatidn in the ¢linic.

—

’ During the total radiation of'white_;gts and cats over periods
T of a few minutes with_poncoherent light of maximum_6300-6400_A

r_——-over—a—perxod—of~lo—days——we—observed—rises—in—the—content—of—erlto-——

: cytes and leucocytes (VoM Inyushin, 1965, I967). On the 5th day

|

. after radiation the content of hemoglobin increased to more than 12

E units. The number of eritrocytes decreased soméwhat over the_day afte:

L-_--the—initiation—oﬁ_the—radiationr—and—as—tne—time—went—on—progressively
r Thersased from 6 million €6 8=9 million, towards the loth day of

r the experiment, .
,________similar_raaqtians wexe_chserved in dags which were subjected

-—~to—nencoherent—po1&rized—monechromaticnred—light—radi&txon-of—the——~—-
[T T very sdmé intensity.

b —— —

o All our experiments were carried out as part of a plan to make
a_gomparativa,gyaluation_gf_noncohe:ent_and_ta_a_lesser_'ydegree+_____
~m—mmoneehromaticnred_Light—obtained—from—gas~disch&rge—;ources—and———-——-
f “Taser radiation. MakKing use of flouresence microscopic studiés of
WT—_Eiood smears, we came to the conclusion that under the action of
.__@gas_lase:_radiaxicn_wayelength~532£_A_radiatinn_iniensi:y_z_mwxcmz____
%*f*%witheut—any—noticabie—therma%—effect%—a}ready—a—day—after—a—doub&3r~——
 total radration of wHite rats, there was a rapid iIncrease in the
amount of young forms of red blood corpuscles--reticular sites.
~-———In connection with this and in order to make an accurate evaluatic
; of~bene—marrew—produetion—or—eritrocytes-under~the—action—of—st§mu%ants
S — ITTis not enough to take only thé NURbeT of eritrocytes and reticulra-

L _CYtes into consideration, in our laboratory more detailed experiments

—

h__were~car:ied_outA__Ihe_aye:age_maturation_riﬂmgof_retlcular_sites___—_
- ¥as-determined-accordingtomethods submitted by N-E+ Mosyagina—(1962)-.

L A series of experiments were _carried out which demonstazated that .




’ __“ﬁ___BHXSIOLOGICAL ACTION_OE—MONOCHROMATIC—POLARIZED—RED~LIGHTrfrr.Z—————

1.5-2 times, already the 3rd day after the 2 mip procedures of

monochromatic polarized red light activity obtained ~ from a
—ponconérent Tsourrde With s maxinini In the Tange of"Eﬂbo A—and & gas
_———taser—wavelength—632 —A+—In—addition;—the-ltaser-raditation—brings=-

pout—gulte-a-steep-increase of .eritropoetic production But, the

epltropoesis curve of differentiation has a more wave form character
) in terms of time then in the case of the action of monochromatic red
—Tight issuing from a noncoheérent source., The increased production of
~——&FitroCytes was observed 1in the case of thé activity of total laser .
L radiattoni—Phe—tncreasedproduction—of—eritrocytes—in—comparison-with
_____%he—aorm-was—obse;ved—also—on—the~llth—day_a£ter_commencement_of______
: iation.
T"——Iad Consequently, the effect of monochromatic coherent polarized
1ight manifests itself as being physiologically a more resonant . =
——¢haracter than thé noncoHeremnt, and fEgeffect perpetuates over I
. ——tonger pertods—of—time—after—theinittal-effects+—However;—the—
_____ noncoherent-source-of-polarized-red*light(the—apparatus—for-thermal—

ght radiation_patent_nxr, 2435995) alsq demonstrates a_noticeable
effect on the blood-forming organs....

The condition of the marrow during the radlation. of 1fving
creatures indicatés that EhHig ray factor dcts das a stimulatorl7 It
———was—also noticed-that—after—a—single—2-—min—radiation-with—the—aid——m—-
—___ of-noncoherent-monochromatic-polarized-red.-light that the number of —

vasophilic_and_polychrome_eritroblasts increases_on_the average by 5-lo°

When repetitive radiations were carried out dver a period of
- 4 days, an ““increase of young eritroblasts was observed (bazophil:

polycHrome dand normoblasts) . The number of mielocytes increadsed;
espectaltly- —the—eozinophtle-byafactor-of—3—4-compared—to normal—
h_ﬂ__conditionsr——These_was_an_increase_in_the_activity_of_mitotic_actiuxty,
. of the hone marreow cells.

Also, considerable changes were noticeable in the milt (spleen).

-—

BIood EGOK place, and with™ fuerer radfation by menochromatic: Dorarfzed
~———red—iight—there—was—an—increase—in—the-number—of~young—iymphocytes————
—-—which-demonstrated-the—existence-of-the—activation-.of -lymphopoesis.—

(V.M. Inyushin, 1965, R.P. Smirnov_1967).
To evaluate the reaction response of the spleen we applied the

technique of biotic staining introduced and discovered’in theif—fima
~ by D.N. Nasénov and V.¥Y.
of—the—sorbic—staIn—ineutral-red}—was—carrle&*out~with—the~aid~of'
r—_—pheteelectro~colorimeter.——mhe—data-show—that—the maximum-changed—of—
»_~_sorbical_pnoperties_is.obseryed_frqm_the.3nd_tQ_hhe_ﬁth_dax_aixe:_tha
_ commencement of the 2 minute action of monochromatic polarized red
light. The increase of sorbticon compared to the control group
(0f animals) compris&ed from 30-46%. . During theé total radiation by
T gas laser lightof wavelength6328-A of adeguate-duration—and—-imtensity
-————a-sharp-increase—of-sorbtion-already-after—thefirst-one—or-two-hours
——wWas_observed after radiation. The excess or sorbtion indicators
.—_findices) can sometimes be from 1.5-2 times greater than the norm. '
At the same time, the consequent drop in the amount of sorbtion staininc
akes place more rapidly than in the casé of radiation by norncohéerent,
‘“‘_moncchrcmattc—poIartzed—red_tight-ftha*ﬁata*of—ﬁ—G——Tkachenko—f—-—————
The-results—obtained—demonstrate—thatduring radtation the—
‘“—~E§feetiveness—eé—respense—is—determined:bv—the—inﬁ&uence-of—the—degree
~——of monochromaticity and as far as is possible the coherence of
w—_Yadiation. During the action of laser light, the response of the
b SE Spleen is more distinctly expressed. It is interesting to comment

that an idios .
—_that a yncratic accumulation of activity takes place in ver¥
case within the first three days.  DUring the. e.action T‘%I

”
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;————tratne&”dtrectiy“on—the—isctated—spieenr—we—also—observed—an—increasq—
' _the—-sorbtion—of-the—neutral-red.—Conseguently,-it-is—possible ——
;____:o_hane_a_direct_influence_of light _on the organ.
, The above data demonstrate the real effect of the action of
T“—_*ESHSEhromatic polarized red light, extracted from the shortwave .
—section of the rea—gpectrﬁm‘bﬁ‘théfprcductton’cf-bIoodr——simildr
_————gffects—arE“obtained*with—the—aid—of—%aser—%ight. —In-both—-cases,—no—
-_____ifreversible—patho&ogical—changes—of_any_sgrt.were_observpﬂ

" In recent times the reaction of hlood_forming_organs wexe studied
for the most part _in connection with the activity of ionizing radiatior
and sometimes ultraviolet light, electromagnetic vibrations of an
——altra- '~ ~high and éxtremely high frequency. The Material per presernte
7————fn—this—seCtion—demonstrates—that—visible*kightT—especiaii¥%:ed:iight7
;__——4axerts—a—strmuLating—inﬁluence—on—the—composition—oﬁ_peripheral—blood.
_____and blood=-forming organs.

Blood-forming reactions in the organisms of living beings ..
subjected to long-term action of lTaser.iight were studied. In such
experiments we ob§€fﬁéafﬁ"pe?iﬁdiﬁ“InHiBItiVé‘éffect‘on‘blcod—fcrming"
whitch—wasof—a reverse—characters - =
In-our— ospinion,—the-activityof- ‘MRL-on-blood=forming organs
h____and_blood_generated_by_a_lase:_q:_othe:_light_sourges_;a&gg_plégg____

both directly and indirectly. . : .

Tn the first case, the red light absorbed by the porphirines

can bring about the lessen1ﬂg‘afffﬁé—fé§ISfancé‘df‘tﬁé‘ﬁt&er—_———‘“—‘
: érrtrccytes—and—their—dtsintegration—%photodynamic—effactyv——This——u——
em——»process—can—be~Lntensified—by-adding—photosensibilitizers—into_theﬂ__
;____bload4;_1he~products_of_disintegration_can_be_actiyated.bx_tha_b1Q9d__
i forming process of the marrow. :

i Tt is known that native blood (A. Chizhevskiy 1973) circulating
in the vessesl comprises an ordered systénm. In our laboratory,
: T-B—Beklemtschev—carriedout—a sertes-of experiments+—It-was—shown—
%—-—that-biood—cemprises~a—system~with—labLle—phases_anq_a_highﬂdegree____
;m_-_of_coopexatiueness*__Ihe;effects*oﬁ_lasen_radiationmcan“be,realiged__
' theough the blood thanks to which an accumulation and migration of
~_absorbed energy is obtained. During the direct action of 0QG
radiation on blcood exposed many times, & “decrease in the—
"“number“af—absorbed*methyifne—biue—was—observede—At—the"same-time,
<w——+the—character—of- the—sorbtion-changes==-=—their rise-or fall==-were —.
»—m_dependent_on_the_initial_indicatarsL_mAt_law_initial_indications.
,____Lﬁiiatggn as a rule showed their rise, - '__at high indicators,
their fall. '
o They suggest that blood is a Iiquid crystal substance in which
—Iight tnduces multifarious energy processes: —Consegquently; tt—is——
~-—possible-te-assume—that—the—fact—that-the-action—of-laser—light-on——
—— blood is of_a direct nature has been_proved. _Blood is_a substance
—— _through_which the transfer of absorbed energy to the various points of
____the organism takes place. At the same time, the indirect activity
_.._ ©f MPRL on the forming of blood takés place on account of the acti-
] vaEIEﬁ‘Ef“EHé‘funﬁtfbﬁiﬁg‘cf‘Ehe—endocrinaI—tissues—fgiands), above —
- ——all;—the—hypophystc—(pituitary---Eds)—and—thyroid-which—-have—a—direct
f———relationship—in‘regulating_functions_of_hlocd_forming-

pa——
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BY MONOCHROMATIC RED LIGHT

F__—_Jﬂﬂ&EEHLﬂﬂ—L_vmHEQREACIION_OE_ENDOCRINAL_GLANDS___DURING_RADIATION.ﬁ_
———

—_— The ablility of endocrinal glands to react to visible light
————tscommon knowledger It has been shown experimentally thatwrder
______¢he—influence—of-visible—tight—funetionat—-and-morphelegical—changes—
L_____which~lead—tc_intensified_secretion_of_the_gonadotrop1ﬁ hormones in
' blood takes place at the front bottom of the hypophysis, Apart
5 from that, it is known that the hormones of. the front bottem of the. .
—hypophisis not only control the gonadoftropic action but also influence
L—————gtaﬁag‘af'Iﬁféfﬁﬁi—géaréftaﬁt—*mhéffunctron*af—théfthyrcrd—grand—ts——
L____—airectiy—dependent—cn—the—intensity—ef—seeretion—eéethe—tire&trophie——
______nopmone—oi—the—hypophisis.__A.A,_yogtkenich_ilﬂASJ_Fxperimentally__ﬁ_
o emonstrated_that the tireotrophic function of hypophises in frogs

and toads 1s activated by the visible light from an incandescent lamp.
— There are indications that the hormenal activity of. hypophises is
?——~——§EiﬁﬁI§€éa‘E?‘féa‘IIgﬁf—TNTKT‘PchVfl9407—K:fEmm5719587et“arr7
L Not—much—has—been—discovered-about—the-bicleogical-effects—of
L_____sepa;ate—monochromatic_sectozs_of_ui=ih1n light M. E, Zeltser has
| made reseaxch_into the condition of the thyroid glands of white.
| rats after they had been subjected to a single total dose of mono-.
; c_hromatic red 1ight radiation wavelength 64oa A aver a.period of
. Z and 5 minutés, ATready 5 minutes—after—theintroductiomof—the——
isotope;—the—amount—of-radicactive—todine—in—the—radiated-rats—was—-—
i conside;ably_highen_than the control group :.
The maximum iodine absorption is observed 2-6 hours after
introduction of the isotope. . .In that. period, the difference between
the control and experimental groups reached maximum amounts. ~and .
- ——und was statistlcally stgnificant. -One day after-the-2 mim radtation
L the—condition—of—the—thyroid—glands— > normaltizeds—According—te—the—
L __author,—the-results-obtained-demonstrated-the-activization-of the
|l _ +hyroid gland after a single dose of monochromatic red light
L radiation. L.S. Prihod'ko and M.E. Zeltser (1967) report of results
’ obtained on the reaction of suprarena to multiple rediations of
white rays (MPRL] of identical waveléngth in experiments to discover™
- ——the—functional—activityofthyroid-glands+—A-decrease—in—content—of—
ascorbic-acid-was—observed which-points— to-the-hypofunction-of-the——
| _superrena. _After the single dases_of radiation no noticible increases

b

L in abscorbic acid content were observed. _

! We reached slightly different conclusions while examining the
histophysiology of thHe superrena, An andlysis of the “substamtive

r“““-changes*in—the*superrena-subjected—to—monochromatic—poiarized—red————

»--——1light-and-gas—laserlight—enabled-us—to-dis-cover—a--complicated —
+ -——-physiological reaction of this organ. After a single 2 min monochromat

L red light dose of radiation, the stain sorbtion usually decreased

8 which might point to a decrease in function. Towards the 3rd day

L after the Initidtion of double doses of radiation tlie suprarenal

] sorbttonincreasedabout—S50%;,and towards—the—6th—day;—beg ins—to——

~——appreoach—the-nermal—level.—Laser-light-brings-about-a-more-rapid——
¥A increase in sorbtion which is already observable 3o min after a_single
.. dose of radiation. Furthermore, a sorbtion increase takes place
a reaching an almost 2-fold value with a successive decrease towards
__the 6th day and Ioth day of action. -
M (NotesTMitoticter—temporal structure imadividingcell-creating——
— the—movement-ef-chromosomes—tewards §—its—-poles—whichinsures-their .
———equal distribution between the daughter cells.. .
..... red blood corpuscle. eritroblast: cell of bone marrow,
precursor of red blood corpuscle. Nucleated, undergoes mitosis, grad- -
ually develops hemoglobin.-—<Eds]

=
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i
_____consequently,—such—an-importantgland-of-internal-secretion-as—the — _
uperrenal happens_to be_ 1 subjected to more marked changes in _____
' function under the influence of coherent monochromatic light, 6328 A ,
—in comparison with a less monochromatic, noncoherent radiation with its
—maximum at about 6400 A. . : ) :
L ———fFhestimulation—of—the—superrena—is—indiecated-by-biochemical-data
__as—well-as—results-obtalned during histological and histochemical
esearch. The data. _prompted the thought that laser light is
utilizible as an anti-inflammatory treatment. At ~ the present time,
our hypothesis has obtained the support inclinics dealing with a
—whoie series of ailments. — .
L ———Together withdoctor—O-A-—Zavyalov-at—the-pinistry-of-health—————
L_——c}inical—hosp&tak—eﬁ—the—xazakh—SSRT—we-. .-observed—Jo-patients—sufferinc
| ___from rheumatoid and transformational distrophic_polyaxthritis. Of =
these, 39 suffered from rheumatoid polyarthritis, and 31 from trans-
" formation distrophic polyarthritis. Among those suffering from
theumatolid polyarthritis,, there was a préponderence-of women, ages
»———35:6S—y63157~th6”majority7—307—having—suffered—fer—mere—g?n—B—yearsT——
»-—They—had—many—times—reeeLved—treatment-in—clinics_and. ~health resorts
| ___without—any noticiable therapeutic effect.
At reception, the sufferers were subjected to a whole complex of
clinical, biochemical, and X-ray examinations, confirming the
[~ —diagnosis. According to the degrée of activity (acderding to Ne&sEerov)
and the processphases; thesufferers were-calssified-as—follows:
activity-of—first-degree—(in-15},—activity of 2nd- V‘and.-third . degree —
| __(in 24), acute exudative phase, in_ 1 patient,__sub-acute_ exudative
croliferative,;. in 33 and fibrose-sclerotic in 5. patients.- .. .
The sufferers received treatment from a monochromatic red light
source radiated from a prototype He-Ne laser, LG=75, wavelerngth
6328 A, Concurrently;—5 -patientsweregiven—massage—and-physio———-
—— therapeutic—exercises
r..______..:Che_:z:adia,'c;j_cm_mas..::a_ﬁ._i:lzua__geneJ:a.'l.__;l.oc_z:\l_.c_11._arr=pc_Eer__c>__f_,act_:i.,_vity___o,_n___
| __the_damaged joints _and reflexo-genic . ) zones, applied in physio-
__therapy. Radiation exposure varied from 1 to 30 seconds on each area,
and was selected according to the Initial condition of the patient,
the phaséey anddegreeof process—activitys P
-——-Some—patients—experience—a-slkight-vertigo,~sleepiness,—and
+—— increased-perspiration after the first 2 or 3 _sessions. _After adaptaticr
. .-to_radiation, these symptoms disappeared. After 3-4 sessions, a
) _‘ghqﬁgggaction was observed in all of them. In this period, an increase
. in pain in joints was observed (in all the patients) the appearance
of "swelling joififs, (in 3 patients), the increaseim temperature—(—5—
}'”Pat?entsfT——fn—one~patientT—a—s%&ght—inerease—in—artefia&—pressure-was—
- --Iegistered.—In-this period, radiation was prolonged, but wtth
L Zecreased exposure. In 2-3 days, all the effects dampened down.
L __Towards the end, the ! pain . sysdrome decreased in 35 patients, the
__ﬁ{pég&ive phenomena died down, the area of joint movemént increased,
--0rning stiffneéss was less Eﬁfkéﬁ.

>

-

-

| T -No marked-changes—we oted-in—the-hemogram.—The-ROE-became-
f‘“?11ghtly—mefe—rapid—toward he-middle of the course, returning ta.
-—2ts_original value towards the end of therapy. Towards the middle of
-—i:?_SQH£§§1 some_decrease in lymphocytes took place, levelling out
r,,;;j?{éi its end. The S-. reactive of white corpuscles did not change
h_f:riﬂg Eheraﬁ?T_"THE"fibroginogen increased towards thHe loth session;

. a;d decreasedtowards—the—2oth; remaining—within—-the-nerm.—The-contnet
—of-albumin—4increased somewhat-in the middle of —therapy, and
—towards the ZOth S‘ . ;

ession decreased to its initial level, Towards the
L ..2nd o S I AT CH . \ . R \ST A 3 - =~
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ut—of—3%9-patients;—improvements-were observed in 35.7 The  ~ ~
:___‘_____poj,ya_nthxitis_and_mul-tiple—anci--losis—(bending -ability-of-a-joint —

; to _move as a_result _of the growth in joint swellings-—--Eds)-and-in 1
Lo TIxe
patient with exudative proliferative phase process, who_violated the

—regimen. We did not observe any worsening of conditions of negative
L_--’———c;nanges in the joints of a single patient.
Mitder;—delayed results—were tracedin 21 patients.” Of them, 19

r___‘.____vmi.-i:h;—e,xxudE:H:—ive—-pr-c}},—z%-‘fcs:rat-:!-.ve--—chamc_:;es—,—-—a— . "==decrease—in—joint paind
! was_achieved, ,_ an increase-in-thelr-mobility, —a-decrease-in-morning--
™ stiffness, compared with the initial condition. In_ these.patients,
—  a good therapeutic effect was . obtained after the second session __
—of treatment. Af first, no improvements were observed in 2 patients,
r———withfibro-sclreroticprocess phasées’ ' T
L  The-dynamics—of-the-amount—of-leucocytes-and-ROE-in-the-second
| course_of treatment did not change. A tendency-for-the-number of ----
E_____Mghocyl:es to increase towards_the 2o0th_day_of the procedures.was

~  observed. Apart from that, a decrease in the content of general
——white albumin and alpha-globulins was observed. The S-reactive of
——white—corpuslces did not change~ - . - T
In—the—group—of-transformational—distrophic polyarthritis patients
- were 17 women and 14 men,-aged-between-35—65-years-with—a-case .

history of more than 3 years._Of them 21 with nerve . osteo-arthrisis
primary and lo with distrophic damage to_joints of_ different orgin:.

changing, hormonal, professional, and others.. Treatment of those '
pattermts—was the  —sames as those suffering from rheumatoid "~ "~~~
| —polyarthritis-——In—this—group;—an—analagous—phtotreaction was observed.
. However, the ', _pain syndrome-decreased-more-rapidly-than-in-those---
suffering from rheumatoid_polyarthri6tis. _Also, towards_the end-of-.
the course, mobility was increased (area of mavement). There were .
improvements of greater or lesser degree in all patients. Hematologica
data- —reflect tlhietendercy of tHe ROE £6 decrease. The number of
——leucecytes—increased-somewhat—towards—themiddle of the course, ™~ ~
thereafter decreasing to-.initial -wvalues.—The-number-of lymphocytes
| ____increased within normal bounds._ .__._ — ——— .
A.M. Moshcheyeva of the ministry of health Kazakit SSR clinical
| “T"hospital investigated some biochemical indices of blood during
-~ laser radfation stimulration in 62 patients; sufferind” from inflammator:
- —processes—of-the~ _ /-uteral—appendages: —The~dynamics of the white
- —-corpuscle fractions—of the-blood-serum-was—determined- with-the-

ase -
. .. of A.E. Gurwich's_method.__The electrophoresis.was_carried-out-in -
{ ___a buffer medinal -verinal solution of Ph 8.6 with a __tension .
[~ (potential) of 3co V.

. Tha data obtained was quantatively deciphered
"~ onTam FEKM ({photo-electron microscope ?--Eds). Concomitantly, the

b -—quan tity—of-general—serumwhite—was—determined-by the biuretic method,
—-—-2odified by L.I.-Slutskiy {1964)--on—a-spectrophotometer-SF—4A,—— —~ -
——(Note: a biuret reaction is a chemical test used for.proteins—in—— —

| __ solution. Employs copper sulphate in_akaline solution, which gives.

| putle color with proteins and with a few other substances---Eds). _
. The fifstE group of 31 subjects comprised patients with an acute
——Zormof-—chront c—inflammatory processes taking pracé in the uteral
-—— appendages.—The-second—group-were-patients—with—inflammatory processes
—-in_the chronic state of illness, 31 subjects. v - -

— _In .-the control group of healthy women, the_mean_level of general
_,____*'hl‘te content was in the region of.7.90 & 0.77 g % which corresponded
_‘ma found in"the Iliterature. Jgn the first group, the content of

3 senerat—white serum of- the blood i 28 patients was Within wormal ~ '~
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—The concentration of serum white corpuscles_on_the_ average_comprised__
—"7.69 £ 0.096 g % which was somewhat below the indices of the control
——group. 1f the Indices of the general white corpuscles of blood serum
t___ G+d ot show simular rises, then—the separate—white corpuscle fracEiocn
| showed-marked—changes.—White—ecorpuscles-were-observed-in—onty—five—
r_——— atients, while, in 26 of them , a decrease was established I1f the
mean index of albumin content in the men of the control group_comprised
r—“”ZTEB + 0.042 g %, then in the group with acute chronic inflammatory

F::::gfiégsses it was considerably lower: 3.98 £ 0.98 g & at P less than

______;_—4&£th—the—analysis—ef—globa}iﬁ—indices—of—serum-b%oodéfractions~a—

| nsiderable increase in the content of alpha=2 and gamma=globulins—and
.T"’;Zs s pronounced increases in alpha=1 and beta-globulins was .~ _
r“——_EEEEE%IEhed. With the determination of the albuno-globulin indatator '
coefficient, 1ts decrease was discévered In comparison with the norm,
—which poirnts—to the sharpenting (worseningy of the inflammatory processes
. ynder—the—influence—of-laser—radiation—therapy;—tog ether-witth—-

_a clinical-improvement—genuine-changes—in—the-—content—-of-the—various —

albumin_ fractions were observed, which pointed to_the cuperation of

the inflammatory processes. _

Thus, towards the loth procedure, especially towards the end of
—treatment; da consistent increase fn - albumin conhtent was observed, the
- ———decrease—in—all-globulin—fractions;—especially—the =alpha-2—and
| ___gamma fractions._The albumin=globin-ccefficient-index attained-a——-

characteristic value for healthy women,_ in practical terms, 1.34_% 0.04l
- As was expected, the inflammatory process in the chronic stage
9 of 1Illness presented a different piciture. 1In 20 patients of that
group, the Index of gerneral albumifi was—somewhat higher than the mean~
index—eof—the—~control—group;—and-—only—i-patientmanifested—an—instunifics
L hypoproteinia-{6.0 g -%). I£f during-aggravation-of the-inflammatory—
| ___process., a decrease _of the albumino—glohulin coefficient was_noticadd,_

then in the inflammatory process of the chronic state of illness it
was within the normal bounds, 1.56 £ 0.047. Towards the loth procedure,
r—pa'r'arrre‘ I"with thec¢Iinical manifestdation of the aggravatien cf the™ — ~
——inflammatory-process7-a certain—-decrease—in—albumin-contentwas———

- ——observed,—the-increase-of-all-globulin-fractions,—and-corresponding—-
decrease_in_the_albumin-globulin_coefficient (1.27 _t ©.048).__Towards

the end of treatment, a normalization of the albumin content of blood

=

| __serum manifested itself. Albumins returned more rapidly to normal

| and dIpHa=2 and gamma globulins more Slowly. ~—A tendency towards™
© —thenormalizations—of the=albumin—coeffictent—(t+34—k o 048)was—— "
~——observed,

%——_ In this way, research made into the albumin fracticons of blood __ _
| serum in the various stages of inflammatory processes_of uteral

appendages as well as the influence of laser radiation therapy enabled
the statément of the rollowing principles:

[~—iyThe —serum protein changes taking place during inmframmatory processes

F——in—the—uteral-appendages—reflect—the— —acuteness—anmd—severtty———-

b—of the disease process. _The more severe the process, the lower the

———gquantity of general albumin

______ , the lower the albumin--globulin index the_

| __higher the content of globulin. <

. <) Patients with an acute form of chronic inflammatory processes of
Uteral—appendages-subjectedtotaser ray therapy parallelwithcXimical

[recovery,were—observed-to-reach—a-state—of-normalization-in-their

r—albumin content, general albumin, albumin-globulin coefficient, and_
decrease in globulins, especially alpha=-2 and beta _ fractions.

L 3) Towards the loth procedure of therapy interferences in the blood

__7albumin spectrum were observed in the inflammatory process ¢of chronic
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— YJE. Bihovskiy of the ministry of heaithﬂ&%zakh SSR_clinical——
i hespital-carried—out Heé<Ne

111 women, among them_
_______3o_suffering—from~acute~form‘of‘thrdﬁIE‘IﬁfI”“"

the q;gxal_appendages_and~38—£rom-a—chronic—stage—'
| the t

44 women suffered frp_m_a_two:sided..inﬁlammatory—process,—and‘zrfrbm'
—  a l1-sided (i.e. bilateral and unLLateral:::Edsl,_—Their—ages—varied*
——£T0m 20-43 years. _

“Pi‘re‘dura'cttcfopr illness varied from 5 months to 17 years. The
__—cause—of—iliness—in—¢ _werethe reSults of_abortions, in 9,
thg;;giult_nf_pathological—factors;fin—12vrthefprovakIEﬁ”fEEEafjiagf’
[ chills, in 7, causes cQuld_nnt_be_determined;rNPrior—to—enterIﬁg‘ﬁﬁg

clinic, they complained of general deficienc

e Al de ées,_lack—oﬁ—sleepmand———
appetite, 1rritibility, perspiration , constant or pPexriodig pains _in.
N the—iower‘sectdtS”bf‘EHE‘ﬁEBﬁEEHT_anq‘loins,."' St

with_’.—irridations—of—pain—intc"thé‘iﬁWéf‘IiﬁBs, painful, abundant
i;;ggular_menst:ations;and-paleness:

304patient§_manifested_a.sub:fibril-%Lrev—beiow—fever--bEdsT——“‘
body temperature. 32 women suffered.sterility

A1l the patients were subjectdd to clini&gl;and_sometimes~__~___
1aboratory—tests*durtﬁg°EH§—Eﬁerapy process. Laser ray therapy was__

oarrieduout~according~to~a—method“uorked‘bﬁt‘ﬁy us. .Laser light

radLation_was.carried~out—on—a—specialiy—conttrgcted“Hé=N€_IE§€?'

T 16-75, wavelength 6328 A, intensity 25 mw/ omZ. —

- - The length of raQ£§§192_Qn"Q§finite_reflexogenicazonesuand

b known acupunctural points varied according to the reaction of the

organism-to—the~therapy applied, . . .

h_~_______$he—totaL—single—radiaticn‘eprSﬁfé Tasted from 1lo-15 minutes.
Thg_ggnrse_Qf_therapy_ﬁrom-Zo—25—

procedures; which were carried our —
daily at exactly the same ti-me

The patients did not ;ggg;ga_medicaments_eithexmbefere~or~after—
subjection to radiation. In 30 women,mafte;;;he_jourth_to_loth_pro-——
-—-—-cedures;—the—acutae—:

stage of chronic folamma@q;y"pggpesses"Qﬁﬂthe
. __muteral—appendages»showed—an“

improvement in géneral condition;
»_,__in,pain“below_the—stomach—and—.J—ioinsT-normaItaaﬁIbﬁ‘Iﬁ“de?'
- tegggggggggg,mDuring_this~time7_a—numberica&—increase—inTthe—Iﬁaéi“"“
of the giaT %

wciﬁnwa§w9b§ﬁzxed,ﬂ-“Althoughmstatisticallyuit-turned~—-m-
T TOUETES be insignificant.

Analagpq;;;gggl;g_were_also-obtained.by~us—
"~~~ in-the—dindtces~of 5=

¥éactive albumin content., Towards the_end of
p-~_.theraPYv—together—with-the*sfgnfffbﬁﬁf‘&IIﬁIcaI“effect, 2 genuine
- --—-dec rease.in the_index- served in the 25 pati-

of—the-stal acidwas—ob

) .___f’{‘_"ij_-__ql}_BQ_J':D.EQQ___!:Q_the_cuperai:ion_oﬂ-the—-inf—lammatory-process‘.‘"As“f?a?.‘~ -
i...28 the S-reactive alégmlﬂ_igdex_is_concernedrmwe—didrnot-discover—any-

T divergences of its content practically speaking, in«any_af_the—hea%thy

T T Womerns = )

-- Tbusv—after—the*terminaffbn Oof the first course of therapy of
r__..patieni:s_suf.fering—-ﬁrom—acute*chrorrrc—i'rrft‘a‘mmafs'ry processes in the
~-——Uteral appendages, a_ ~total-therapeuti-e—effe ct-was—attained by I7;,~
L___§_EEF#}i}‘qffeg;_px_éL;gigg_no_effect_noted_inus—wemenv——ia—patients—“
[ Who™did not obtain the full t@g;ggg;;;g_gﬁfgct_were_recommended—to~———
‘“take‘a“repéafédfEbﬁEEé‘Ef—TEEer therapy stretching from lQ:lSFittings_
%“"2°3—months~after—the“frrst”EBﬁise.. After the second course ended,

e — o.out_of_the~L3—patients—attained-a‘fuIT—tlﬁggpal effect, which
Lhn_ﬁﬁi_ggnﬁered_by;the_data“obtained—en~the—éia &cid—and‘thé’s=reacfiv§'
_“_EiéPmin; ?BE_%EEEEE_W%ﬁ_éhggnk_ingz_patients.who_were—Latef—found—to—

L __/ove 3 plcsalpincs in whose cases operative thexapy was neccessary.
(Noterfrom—the Greek

tpion, and salpincs---tube, i.e, "rotting tuhe" _
; ‘Or‘a“limite&“coiIettibn“af_rbt_tn‘the<ﬁféfé?:f?5§ wh e o
T TPeARptoledifor Retbuse 2006/08467--C
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T~ ___out of 38 patients in the chronic stage of illness, towards_the _
—Toth procedure, 22 were observed to undergo a .° worsening of general _

——condition, and Intensification of pain below the stomach and loins,an .
____increase—in—aibuminT—tack*of*sieep—and‘3ppetfte7”tﬁ*8‘péEiéﬁf§7‘??
____subsfeverish—body—temperature—appeareds .
S_pointed to the intemsification of the inflammatory process
of the uteral appendages. After the first course of treatment 27 out .
— of the 38 women noticed a disappearance of the inflammatory state
r—and pains in the reglons of the uteral appendages. The latter were _
‘ e at palpation:—7 patlents obtalred d partial effect, a certain
. decrease—in—the—dimension—of-inflammatory—formationf-of-uteral—appendage.
___and a decrease in.pain _at-palpation..—No effect was—noticed-on-4-patient:
" wWhen analysing the indices of sfal asid in the process of therapy, a
noticable increase towards the loth procedure was established. In in
some patients, 1t lasted until the end of the first course of therapy.
——{From 0. 197 £ 0.09to —0.2Y4F 0.016); P leys than u.00l) Which
pointedto—the—aggravation-ef—-the—-inflammatory-process+—Towards—the——
middle of therapy, the S-reactive albumin indicator-had-a—tendency—— -
to increase somewhat, however, statistically, it turned_out _to be
| insignificant. 11 Women in the group which did not, obtain a full
[ effect underwent a repeated course of laser radiatton with good results.
Investigations madeinto thedynamic chatiges of Hendgrams in
the—process—of—laser—light - —tn 7 —&Aui—wkﬁlﬁf7QAVU4rvér—
treatment, the reéd blood diagraim did not change in either oOf. the patient
——groups-——No—significant—increases-in—the guantity—ef-leucocyte-contnet
—was—established. —The reactive—index-of—eritrocytes-sedimentation—

| __(ROE) varied somewhat during the_process_of treatment, however, these
changes were within the bounds of physiological norms.
When dealing with the white blood diagram, it 1is neccessary to -
| obsAaYve that tdwards the end of treatment, the quantity of neutrophyles
- —definttely-decreased—in patients—with—chronic—inflammatory processesin
--—their—acute—states.
——In_the majority of patients of both groups, together.with_their
| __clinical recovery, a certain increase_in_eozynophyles_was observed. __
(Note: eosinophil leucocyte: polymorphonuclear leucocyte of vertebrates,
'~ “containing granules staining in acid dyes such &8s eosin. In human
" ~ beimgsmormally ahout 2=5"% ofall leucocytes but become Huch ihcreased
*-—in-certain-parasitice—infections;—and-in-allergies—-Eds)=

*

The. changes taking place corresponded-to-the-clinical -recovery

~of the patients. We investigated the long-term results of laser radiatic
.__therapy in 53 patients over a period of 5-12 ‘months. .
g» Over the period mentioned no symtoms whatsoever

¥

. ~Were
I ~observed trrany ofthe women; poimtingto thheextstence of anm tAflramnator
~—proc
|

ess—which—Is—confirmed by —elinical-investigations—of datar—
r—l_momen~who_earlie:.suffered_fxom_sterilityr-became—pregnant.
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::::::::::;chaptex_u_+_srimulation_o£_xegeneration_by_monochromatic
' red—lights

—

| jight)}—wavelength—from—6300-6400—-A-on—skin—wounds—{lesions)}—distributs-
n_the ear of a rabbit, a characteristic histologic change was
observed which pointed. to the. stimulation of regenerative processes.
— This was done by B.L.Koritniy and collaborators in 1967. Although the
experiments were-carried out on the samé rabbit, oné €ar béing
. ————padigted by monochromaticpolarixedlighetandtheother servin
L purpeses—efheentro%v—distiﬂcEﬂmerphological—changes—mani£ested——————~-
L themselvesunder-the actio : 4. And sa, in the wound =
waiich was subjected-to radiation, already within-a period of three
J"'—‘_-hours, a.larger number of neutrophyles began to appear than in
- the control ear. In succussive periods, an ihcreadse in the in-
o rensity ofphagocytis was I ted. The bactertal—flora—compesed——
..o f—diplo—and—tetra-cocci—almost-entirely-phagocytosized-in-the —
— __wound exudate. A more-rapid healing of wounds was_registered_when
=onochromatic polarized red light radiation was applied. At the
"""pasis of the observ'ed effect, according to the authors, lies the
"TTTacdfivation of the transformation of propertiés in the §Kin during
- -eneTYocal dcEivity of polartzed—red—lights
~~~~~~ A large-eycle—-eof—work—was—earried—eut-by-prof-—D- L Koritniy,
exzlaining some: of the morphological and histological displacements_
n the auto-transplantation:of. the skin of a rabbi% during the action
¢ monochromatic red light. It is curious that during macroscpic )
tservations, & very distinct difference in thHe condition of—
nsrlantedskinm({shreds)y ts—engendered-with-hardly noticeable——
-nseterlings—éerlipe;—intengtines)-—During-histological—-trials—
.aracteristic: ‘hanges manifested themselves already in the course_
he_first days-after radiation was initiated. The:leucoctytal
in the radiated skin shreds was considerably more prominent
cmparison with those that were not radiatéd. During the activity"
cnochromatic polarizedred—light—amacceltaration—of—inflammatory
ess- phase—changes—oceur,—and-the-proliferation-of fibroblastic
ents-ds stimulated.Characteristic is the absence of fibrose _
shments _{(nutrients) which in unradiated auto~transplants
2s whole .separate areas. . .
_same time, on the background of thé stimulaténn of connective
Lrsue’ e lementsy the reveptdermation—of the radiated—transplant— ——
»"w® dzwni-Onlytowards—the—twentieth-day—does—the-whole-transplant-
# reie Lecome_covered by the epidermis:created. In radiated_transplants
¢ wurents of the epithelia along thecesnfective tissue slows down,
©:7:son with the control samples, for example by ten days.
o the restitutéd phaseé a.new epithelial coverirnig of the — -
:ansprant‘manifestSfa*quickening—temPOTofrits—productivity.
?d—of-one-menth—a%tervthe—transplantation;the—organo=______,

::::::};_;he-1anl_ag;ign_gﬁ_gglg:L;gQ_MEBL_Aanochromatic polarized red
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i # *;ffzf Structure of the radiated transplant ~- _reestablishes
L 4 *fes "t the_same_degree:as- transplants not subjected:to the activity
¥ , ., ;rchromatic polarized red light do in a period.of.2-3 months.
:é;:zgzﬂ?\afi%XSlS of "glycogenes in the epidermis; it las been
- . :e:?a; underftKE‘tnquence—Uf—mcnochromatinpoiarized—redéiight
‘»ln'r&EEOb of—cen—days-—(lex24-hrs-)—an—increase-in concentration_

s..%crmts c?‘-f?iSv-a_decxease;of_glycagene“cancentxaiiQn_in_Lhe___“
time . wa vk;;§"~n~5hreiﬁ;§§kes-Dlace, when compared.with control ’

o i J7i=h is explicible by the more greatly accelerated tempos
e Traered =ifferentiation. T

Tr A% Cagag. . .
Tog1eis f:;::'Cf RKK‘CHEﬁgeTreftectS‘the—entirefregenefative—pracess—
2t g,;t;;_ "escnc?‘Of*ante—traﬁspianEatienv*la_the.fi:st_lo_days___ .
o t“‘1°“r‘*ne~coacent:atinh of BNK in_ the radiated sample )
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exdeeds this_in the control sample, in_this_case,_ twofold.
‘ccording to D.L.Koritniy, the RNK concentration in the epithelia
-——‘_—bf the radiated transplants is relatively lower on the Z2o0th day and
b———*~1§'§ven .Owér on the Joth day after -transplantation, this being
d¢— ythe—increase—of-the-morphological-processes—in—the—"
______eplthelial plast.—It£follows—that-monochromatic-polarized-red-light—
ut_to be a-powerful stimulator of regenerative procgesses in_ _
wounds as well as in freely transplanted skin., '
~“The next experiments were carried out using coherent red light, In
- ——Fthe republic clinic¢al hospital Of the ministry of health of the
L —xazakhisoviet—soctalistTrepublic—inm—the—biophysical—laboratory-of—
| +heKazakh-universityand-in-other-medical-biological-establishments-
erable amount of factual material has been.collected _demon-_
stating the possibility of utilizing the biostimulation of physiologi-
gal processes with the aid of monochromatic light radiations from
r—He-Ne lasers., osome therapeutical aspects Of thé effectivenéss of
- suchbirostimulationrwere—tearneds =
L pelows;—wWe—reveal-our—experience—during-experimental work-concerned —
with the-stimulation of regenerating processes by the_radiation of _
He-Ne lasers_and our clinical  work when we used low-power lasers for
the treatment of some ailments. .
The rapidity of the process ©f regeneration, its stimulation, or—
- 1qn151clon‘Is—a—gocd‘indicator*of‘the—actxvity‘of—chemtca}—or—phy51cal
agentss —L
,,*_;_Agsuminggtrat_the_endogenaluray_regimen of mitogenétic radiation
during regenerative processes manifests itself as one of the con-
ditions determining. the proliferation of cells, we carried out a
series Of expeiments to explain. the passibiTity of stimulating
————regenerations by laser—tight-on—account—of-the—induction-ef-secondary
L radiation—in—the-UV-waveband.—The possible-aspects of: applying
_______low=intensity He=Ne lasexr light. fox. the regeneration of bone tissue _
were learned. The experiments were carried out by.P.P. Chekyrov on

72 mongrels. The regeneration was studied on the radius bone when it

.

e —

b -

-

-

e o —

-

a5 sawn. (partal.cleavage) and total cross=sectfom fracture.—According
| —“—tc“bibIiographicat—ﬁata~dur:ng-the—trauma~of the-radius—bone; —itts—
= -———regeneratien—takes—place—accordlng_to—the_flrstmmentioned_type._Ad;__

L ____total cross 'section fraction_of_the _radius bone_the second type of _
_.__regeneration_predominates, with' thehppearance of bone oVergrowth
 ____(bones. becomes thicker). The operations Were carried out according to
strictly standard methods in i aseptical condftions under—general————
" TTTnarcosisy The depth—ofthesurface sawing-was-measured-with—-the—aid—"
- ——of—dividers;—The-wound-was—sewn-—up-hermetically after which an anti=
: hm~sentic_bandage_was.glaced¢_IQ_attain_$he total fracture of the
-—radius bone, an_electrical cutter was used, the cut made was equel )
to 4/5 ths of_the.bone. diameter, atter which it was.broken with
the aid of mechanical force. The remaining opératicnS‘were_the—sane‘“-
asTim the first case:
F‘“"‘On—the—piaster—of—parismbind&ngr—a%—the—site—oi_the—iractu:e_an______
--———opening-l-cm.sqg in diameter, was made, to facilitate radiation by
-—---laser light. The_ locality of. the fracture was radiated-with ccherent
L. __monochyomatic light of the optical quantum generator wavelength 6328 A
of intensity lo mW/cm- (.Diagram 3 - caption: external view of He=Ne—
laser T the purpose-of radtation bonefractures—and-wounds)v——— .
”“—-Radxation—was—carrteé—eut—iﬁ—ceaditiens—ef-darknessfﬁwithoutﬁaééitinnaf
————3illumination., Exposures varied from l-lo m nutes. Observations were
—————mnade _in pejiods of Bo-90 days after the trauma.was.made. In those
- Feriods, all dogs underwent.roentenography of the radius bone,
| __comparing the. roentgenograms. obtained with the: control samples—— -

| made during the same. period of onservatlon, the fu;;uwing—was—observed'

b
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: ,On_the-x=ray~of—the~controlmdogT_the_saw_cutting_was_still_observed_1
- t all stages but showed_small_contrasts, The edge of_ the_bone oppositc
the cutting, an area of. peri-remnant bone thickening was formed.
— This peri-remnant covering.has its greatest.density on the circumferenc
————Without having to go ~into detailleddiscriptions -~ofTother—experiment
| ———it—is possible to—summarize-the—results—of-the—experiments+—The—degree
| _ of healding—eof—the-bone—thickness—in -the-experimental dogs_was considerz
gher_thanﬂin_the_control_dogSJ_ThusL_iox_gxampLeL_ihe_first_ﬁignsV
r_"——i%_géQElopment of bone thickening (growth) in the control dogs_appearec.
~towards the 2oth day, whereas in the experimental dogs, towards the
IToth day. On the Zoth day of observation, the bone overgrowth Tn the
- ——experimentat—dogs—appeared—in thdformof-a—protuberance—on—the-opposite
|  side—of-the-surface-sawing—of-the-radius-bone. The_sector.of-the..radius
one_in the area_of sawing.was._compacted (fidled_in). Towards_the 6oth
day in dogs of the series. mentioned, the egggpg_gis_Eéggggz_pQQEEEEy-
able, whereas in the control dogs, dt persisted at the edge of the

ragius DboOmne, ) v
- By —comparing theX-rays—of-dogs—of-both—series-on-the—9oth-day,—it—-
L was—established—-that—in-the-experinental-dogs, a _total regeneration._._
i _of the structure of the_radius_bone_ _took place, in_the control group,

the localitu of the sawing was visible_}gwggg form of a thickening i
of that part of the radius bone. Histological experiments also “‘
point to thé indiublfable effectiveness of stimulaing—Yasers—om bone—
r————Tregenerations , a :

- — —What-is-the-mechanism-of_such-action? Does_not warmth influence

p __ the_rapidity of the_regenerative processes? (_Diagram 4:.X-rays of
the radius.bone of dogs, 15th day after fracture: A.. control group,
B.. stimulation by laser radiationj.

Putting the guestion 1in this way.is apparently insolvable, since
thermal—effectcannot comtribute Its—heating effect—to—bioclogtcal——
»————activity—£n~eenneetien—with#ﬁheﬁfaeb&hat'hardlymany—heating—of —_
- the tissue during radiation takes. place. For_ example, during an _
. exposure of ten-minutes, at radiative piwer lo-12 mW/cm sg. the local

b —

R

-

—

heating oI the tissue all-in-all comprises from o,5-1 degree centigrac-
Such a theérmal- heating can hardly‘briﬁé”ébédifgﬁbh?minifest"pﬁfgfbIE@i—

-~ caland morphotogicatr changes T~the Tregenerating-area:-Atthe-same--ti-

F~——~one—shea&é—ﬁet—tet&k&y—refute;that—thermal—phenomenardornot~maniﬁestQ

S— a_ca:tain_influence_on.capillary_:_trophicnsurfaces;-Hdweverh,such__w_

- activity is not. so. manifest. as to influence the speed. of regenerating

= processes so that ene. could be in a state to observe ¢aem in our -
experiments, '

~«———1t-¢g~kncwnftnatfwarmfbaths7fandfsuchiikevfheat~tissuefby-5-io~degrees
"~——~€—and—mefeTeBy—inereasingfﬁhe—temperature—o£~radiation?-acting_on.. —
} --—the contrary an inhibition of the. regenerative processes:takes place.
L. .__At the same time;  during. the. action of. laser radiation of. low intensit:
and exposure, the increase- in temperature. is several-times lower.
On the other hand, during. the same inténsities of theacting factor;
"”‘—no‘distrnct—sttmuiattngfeffectSfin~the—dark-redfpartfof-the-spectrum—
|- T are—observable,-which-confirms—the frequency-dependant -

b Charactay of the: activity of the radiating_agent, in particular the _

- He=Ne laser of wavelength 6328-A, This. demonstates- the resonance -

. ______7mechanism of. action of the given factor. .

. ____We suggest that the basic WMatrix resorniting on— theactlomof :
'—mencchromattcTchherent“radiatichTiSfthe—biep&asmau Hewever;—before-

"““‘GOing~eﬁ—te—eeas$deratien*eé—ene;gy-changes;in_hioplasma_subjected“___
f‘-~t°—#ne_actinfty;aﬁ_radiatiﬂn4;1;_ngnld be: expedient to review a whole
.ra_n_sgzles of other elinical and experimental. data, demonstrating the

- Non~thermal  character and at the same time the- highly stimulating
= actlion of He-Ne-laser radiation. _ .
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— " gtimulation of regehé}afigp by monochromatic red light., =44

-— Numerous observations made in our clinic and other medical -
;‘,_,—estabitshments*potnt‘tc‘tthpossibrrrty*bf“beneffcIHI‘EEfIbn ot —
Lﬁ_ﬂ__ge-Ne—&aser*&ight~en—the—process—of~the—post-traumatic—regeneration——
i "Initially+_such_data_in_the_expeﬁments_were_obtained——————
by D.L.Koritney during the action of non-ééhgggg;; partly-polarized, .
— red light on the  skin auto-transplant of a rabbit, of which we ipoke
.—————prev10usly..During.very.small.intensities.offfrom‘o.2-o.5 mW/cm< a
_,__-—aistinct—sttmutating-effect’WES*cbtatnedT—at—whIch—rt—was—bbgéfVéa*_—
”_#___that—the~first—to—reaet—to—the—action—of—iight—were—the-regenerating—
rocesses in the connective tigsye -
r_‘_ﬂ_glinical;experiments were carried out to discover possibilities
of utilizing He-Ne laser light for puposes of resonance-stimulation
o of regeneration rrocesses in cases of’trophiqéboils of various
——atiologys Therapy of —frve_p'a‘ti'e'n‘ts—s'uffe‘r‘ﬁrg'“from"trc‘pﬁ'fc boiTls of
L*__._fay—atieiogy—was—earried—eut—by—the—xésearcher—fromT—Aima-AtaT———————.
' K. D.Durmanov The_legth_of;ailment;vanied_frcm_l:a_yearsT—the—age
[ of patients varied from 23-67 years. Radiation boils were located
in the area of the torso in- two patients, the face- in one, on the
knee 1n one and the sole of. the foot in one. The diameter of the
»————bcits—Tcr—soreswaaS“from72?5—cmT*ExpcsurefatftntensrtyTQS‘mW7bm2“—_—
was—%TS—minutesT—The—patients;ﬂnderwent—da&&y—radiation7—over—a—period
of 20 days. In 311-raqes+.pdsiti¥e_therapeutic_effects~Were—obtainedr
expresssing. themselves in the tq;gL;bgg;;ng;gﬁ_;hg_go:gsa_~In_the____
republic clinical hospital.analogical results were..0btained when
laser radiation was used for dﬁflng.protracted.unhealing trophic
»————tQIEST‘Of—interest‘are#experiments*madeﬂgy‘VTVT‘Makeera“ana“'
eo%}aberatersv—%94Z—te—discever~the—possibtbityfof—utiiizingd' o —
__He=Ne  lasers in the treatment nF'frnphic_sores+_.In_l3_patientsﬁ———-—
the wounds appeared-as. the. result oi_gpggg;izg_ia;gzxgpgignL__________
in four, as-a result of traumas.and burns, trophic sores as a result
of thromboflibitis were noted in § patients. Thé MAXImGm area of the
r-———sores*was*equai‘tc*??*cm—sqT—AIr—the*pattents’had‘previously—undér=—“
' ,one—eenvent%ona}T—andrseme—of—their—numberr—oper&tive—treatmentT————
i The length: of- the ai'lmpmts_ra_nge_d_;_from 1l _month-to 285 years

[
t,,___Tme_a_g_t_:ng_of_Hg:ﬁe - laser on the area.of the wound.wa s _carried_out
|

-

e

—

daily with an exposure lasting from 2o0-30 seconds, with its gradual
increase, . . :

"———AS‘a—régurt—cf—therapy7‘13°patrents-after*?S—sestoms7—achreved"; .

- ——total-healing-of-wounds—with che—appearance-ef-uniform-tissue-chit—-—

- i"='?'11*'\t_',fAam:l'_e,p:i.;the._‘l._i.zai:.i.::m;h..J.n_.4;_.;;.7»aJ:_:Len.f;s;_a_.x::cu:xside:r:ab.'!.e.,xcec3.uc.t.1'.c>n_._in

. __the dimension of wounds appeared;.Already after:from 3-5 sesions of

..___radiation ¢f was observed. in. the ‘majority of patients.a growth of
granulations; the considerable BEEEEfm§ﬁ€*6f“EHéir’condition, the

T““‘—drsappéarance—cf*patn‘tn—thé“aréa—vf-tne‘wcund*and*normalrzitibn—vf——

F"_-S%eepT—As—anéexamp&eT—we#give—here—an—extract*of—the—ease—o%‘a———————

r———sicknessj - : : :

——A_35 yr 0ld patient"Gg" entered the traumatological ward on- the 1lst

— Oct 1970 after sericyskamage: to. the soft tissues- of. the sole and the

' large toe of the right"foot: In the area indicated was a lacerated
brursed“wcund-wtth*the*formatrcn—cffbutaneat?shred?cnftthscreT———T—'

i A—sargica}—transformation*of—the~wounqhas—carriedfoutfby—sewing—the——n

+——sShred tock place. with the appearance of a granulated wound,

L. ©n the 21st of Oct 1970, an operation was carried out to cover the

| cefect of_the'skin'with'auto—transplant, which ended within two weeks

i #1th the almost total ripping off of-the previous transplant; -
T Om— 7_the—treatment-of-the-wound-by-laser-radiation-was—begur

| ——Cbjectively: tha: Rd-of the-sole_area-of the large toe is in the

'\shaPe—-Qi_ZhOInb_Ui‘_the_aﬁ_e&% 9 5 0 A8 HCDLED Was  S= « At
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f — .S_timulation;QLnegén:a;:é}:,ion;ﬁi_;rx;;loch;:oﬁé_tic_xe_d_l ight, ~§. :-—.

At the bottom of the woung, Separate eyelets of granulated tissue were
L———sm"ETO'fm‘GrdfﬁpT§t§';"I'h‘e‘WﬁUn"d"Wa's"b'o'rdereii by~ tripe~ tissued
L —tlacerated)— A — o

e

. - s e '—t'he—separations—were---insuficier.
‘do;g).,_the_p.eJ:iphery_.of__the'_wqund_sec,reting_as -2 .result_of selling, .

i were infiltrated and slightly torn _Up (lacerated),and a&* palpation,

painful . ; .

| tissue appeared.. In three weeks, $ area of the wound decreased to~
5.3 cm sq. That is, *hat the arez 3] e_vﬁifﬂd‘a'é'aféﬁ's_ed‘by—Z‘:Q% T
The—eendit—ion——of—~the—-pa tient—is-good,.-There -are -no-complaints.
/ After thLsecond_courseﬁof._therapy_the,__wo_un.d;was_-._totall,y-_h_,_ .
: epithelial;j_.@c_l_._ye_g_p_g_g_r_\_r_e a distinctly expressed stimulating
effect. during treatment of tro_phi??:?oilg-(ulcers,_abi:éESes)'
of radi aﬁi?::ﬁ"éEl‘o’l‘dgy.—-A's‘a‘rT'éxaxmnpIe“we“‘prgsent‘a‘case history
of ~the—tllness— ¥ T
The-patient "G<r—28--yea-rs—of—age-_entered_the‘longzterm-treatment
clinic on_Feb_1,19% B_wi_th__the_di,agno.s is. of advanced _x- ray.__
_ulcer of the right heel, After a completed. course of X~-ray
therapy in Oct. 1963, due to a wart, an ulcer appeared, -~ —

3 Olntinents: andf‘ph?s'idtﬁer‘apy’.‘t‘u'med.“ou‘t“td‘be.‘of‘ noveffect, — >-]
—The c.ourse'of.“therapy.—carried.-out*in-—xa-rananda--and--Moscow —— - ¥
‘a{l:so-did-not--g-ive--any~resu-.'Lts.-_Af.ter-enter.ing,_long:term. -treat- Q
ment;_._the.patientjad;an‘ahqes_s_-_me,as_ur_ing_:«}_ -S_Cm_with a_ smooth ., L
bottom' on. his- right heel. It was round in-shape , with a ol |
depth of- about. 4 mm. There were no perifocal reactions . Tha - 1
& - bottom wa"'s‘cbw?ér’ed‘ﬁy‘.'me‘a‘ger“('po‘or‘)—rotting‘secretion‘ of =
- . wi t‘uered‘gratmﬁ;ati:on.*Af-ter-—laser-ray—-therapy Wwas-carried out I3
Qn—-the—r-ight.;heel_in..the.}tzea.of_abcess_localization compact -
- dense_ﬂuting__(scarringl_..in_.height__not,_exceeding___the surroundin i
- sectors, was. formed. The _Surace was smooth,. there was scanty 1
5 husking,. the .edges were welI'?éﬁ'E':i.ﬁﬁé'ci._.Né“pé'iﬁ."vias noted.” The !}
result of Eh—e“‘tma‘fé"p‘y‘“cérrréa—outWas"evaluated‘"as'“being- : __;j
[ XTellent: T e e
- \The—pat-ient~was—once~more—exami.ned,_fo.ur_yeaz:suaiter‘ therapy.
o —— He_ Fpe-ls_welLand_no;_relapse. .was.observable.

___,_.In_th_is__w'gx,‘_tlg__e:_g_b_oy*e__mentioned. facts demonstrate that short-wave

+ _Coherent red light is capable of.recreating the regenération pProcésses

r oﬁﬁWfﬂTf‘T ts bictic charzcts r; the char acterrof its—resonatin g
P acti‘WherPwar&rof-thevrepub}ick—clinieal—hos pital-of--the — —.
=—mintd st—ry—efvheal—th—of— Ka»zakh——SS-R-,—I-.-T ~Rovinskiy, et aJ_s.uccess:EulJ_y._____ B
»~applied_laser_ught_of__1Qw._1m;ensLty._ﬁo.r__th_e__s;;mula_t;oa- of reviving .ski.
--—grxafts and. the regeneration of. wounds . resulting from serious burns.
_Radiation wasg carried out for one.day with_tHEE’i-de'fﬁ-—Hé:Ne‘lEser_ -

| __type UgGTIZ; WavelengER b.sza..A.ﬁﬂl‘..‘frra‘l'rrlso-patierrtswnderwent‘—'—"
i=€Zapy.. - :-In.*thei‘r—xmnﬂ:er:—(amongrthemﬂo—had.-seeénéf =~ to-third-=-.-.
8 “‘Ce§?ee-b&fns7—se.-haé—3rd:—--—degx:ee-B—tcx_‘tth._degree*_As_- A result of thera
[ —-3-decrease. in the healing-period of. burns_was_obs erved in from 4o-50%
——0f cases, The granulations are bright. red, Juicy, and tend to bleed
——£asily, After 5-1o radiations, a violent increase- of epithelig {5 ——

| Observable. At he same™time, the phagoeytie—activitu—of e -
SR e oo o A T s shaAT R
S— rt—from-that, 1t w

aACTEIvates— “: A
B ‘}WBM&@@ ERw—Apa: as.observed _that_the rad: [
[\vedautag-tnans es.more _quicklv, Extreme epithelia is meeed. oo |
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I
" eatedr~blood_supply_is_considerably_betterT_and_the_growth_oﬁ_
T va aga_l_,.ax:__n_e.tw.o_rks__tak_e_s_pl_a_s:_e_c_gn_s_iderab.ly_m.o.re..r_apid ly._
‘ Histological experiments.have. shown that in radiated auto-
- " transplants” (grafts) a.more.active<morphaiogica176533§e of
—————— . TEfUctiure s‘t‘a’k‘e’s‘p‘l‘ ace, Asa res It 6f the g, ction™of Taser
_______radiationrrthe-oxygenationfpr0cesses~are~enhancedT-—Thrs~reflects——~—
e_magniﬁied_metabolism_in_the.regenerating~tissuesT_probably_on-__
F’———:gcoun_t__o.L;he_ac_thaﬁ.ipg__QLo_xygea n._some_cytochrome.
-_One: should not: fail to dwell"ugonhthe'exgggéyents on the
stimulation. of nerve regeneration,during.the.action.of laser 1ight of
Tow fritensities g, s Intfe“-trfey*h'e'lp—.vs?t O widerstand—th € mechanismof-
______éhe—infinencerofriaserriightronrthewregenerative—processe57~————————
'nnnsiderable_amount.of_work;on_this—prQblem_has_been.done~at

Rahishev. and: his collabo;gtor.V.P.wgggx . and. in the electropgxg;ol:~

ogical section of. the institutes.of;local pathology of the mi

- Oof health ofthe Ky 'z?a'kh_SSRT.'byTP’.ﬁBb'Yk_o‘ and O M: Ratzbam o Inan— “
experimentrrw:*VTPT—Tscyrshowed:thatfduringfarthe—action~of~iow

'_____1ntensity;laser;zadiation_on_a_damaged_isciatic,nerve,_a-considerable
accelera t_i.c_m._:_tn_;eg*ege_r_aﬁ.ign-_qé_e lectrophysio logical functions i s_____

observed.. . . .
o The.data;obtained.demonstrateuthe specific.stimulating action

- { TIn“fHe‘ﬁébeus

-

.

- systems - -
. In arﬂnrdanﬂe;with;the;expeziments;of_O¢M;_Ratzbaummand—ﬁ.-_ul--
____2.P. Bovyko z_-si_ugagd.gy:_igtspgi_tnlasg f:light beamed on_ th e neuro-_

oRTeonges take place in it, The

gést. h EBEE—HE?NérIEEEETIighE—of_an initial power of S
basicaiiyfacts*during‘the*fIrstfaneiectronib‘phase—ﬁf‘““};
. iy

muscular. sample,. a series:of;functional.cgange
”““"“‘hﬁfﬁfﬁii???i‘
N = OTS-mwfcmzf

— ——bparabiesig. —35

o H&a_t&_j_._n_;,o_ss_eq«:-i o8 of clinicad nhcewa_tions__made_on__g_

... DPatients suff eriaqiggm;sp_i_n_ql;_chig_i_l_znenss_(mxe_.l.i.tii_q £ different 4;’;”
localization)...Dr.sN.I, Paremskiy attempted;gohug;l;gg the He-Ne 5

"'"—“1a§€ff33§§TEBETEhe;purpose;offBiBEEfﬁdIEEiSE_of_fegEherEEive - =

| provesses; asweli-as. stTinflammationTT‘S”out“of“the“—ﬁg i
L—«»——-——S‘—p«sﬂ:—:’teﬁiss.—-s1:1.z‘?f:ar.eér—.f’-.r:c:m.—aiﬂaf_'.!memye?cd.'f:t:!.-s.-cf:-azrr—-..":ni:‘ectious--origin;-4~""
- -—Whose i1lnesa .wag.AF a trammatic: arigin _Ihere.were_l.men.andwz___.“‘

) +:4
S _.%Oﬁfqe@_;?h_ugéz»’_gf;ihﬁ;Péﬁignts_;@uring_--_thﬁ-p_eriod of treatment were

~,W_R“Q_E°;§S;X§§E§?ef-age% r- from 3o-4¢, 2,mf;om;494537733'f;9m 30-60, e
. The-patiéﬁEETﬁéié*EﬁVEIIHET*‘ThéTfIféE §foﬁp?T766ﬁ§Eiéedf5f§é8§1§§
- “*—the-2nd*37*the*third—groupﬁi::.\ — ‘ '

- ~-w~~*—£n~feurveﬁ~the—patien%s7~the;ii%ness~prog:essed;vwith—an-increase

‘ - of jnFecrinn-<headaCher-~
__._&ncap_a.cét.u‘_i_r_aé;_s_p_og,i__ti__on_);giéaasat_u of the upper, si de._of the
:

S

______ feat g:channels.n»Inhthe.majofity.of.cases;:the>increase

symptoms.was.65§éfvea.. IB"4;casesq55f_my€I1tis:of traumatic origig -
o “‘a“Pa'iH‘syrrdrome:was—p redominants—Ther ., p‘aIn‘s‘wefﬂotﬁ&l‘ﬁé’ﬁn‘th"e’“‘
- "—*ffgion*6f~the»waisET—ieinsTrstemachrmandv—along-the—ischiai—nervev—-

- - ‘ £_a_light7_constant—characterT—to—

- ~-—S%3XD, . shooting . or Searing,:pains; -
S 5. Egg-greatsmajority.of;casesq.theretwere=1eg-ailments, weakness ‘
| °f the and§lwas.on1y‘oB§Erved.ln‘Zupatients...In.S patiéﬁﬁ§7"§EE§I§§is

ane Partt&hparalysts—were_-—cfﬁrsp‘a‘st‘rc.*th‘aratte"rra'ccb‘mp‘anie'cr‘zsy —
>~~-ny50tonie—andrhighﬁteﬁdinousrésinicus}~refiexes~r—9araiysis~and—--~
L_wu-Pa:tial_paxl. al_cha

e §-_— -}f}:?muéc\lw%s_egwu_emmus\reﬂaxes,_in_3
-l S s ..

-~
e —

f“‘*ﬁs*dln aII~EE§E§77HI§EErangemeatxcfﬂ
-~ o o

22 rscovered:“Thé‘dtgtu:banté‘.
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- It was _said by Biruni, the great wise_man_and encyclopadist _
——6f central asia :"the body of man is as light unto the worlid."

| 7 thHe east about a thousand yYears ago the idea was founded about —
e unity of theworldi—Mamris not—distinct—fromtheuniverse;—but—
. jg—its—microcopy+——And-se;—we—see—already-in-ancient—times—the——
onception existed of a convergence hetween the microcosmos., man,
and the macrocosmos=--—the universe. Thousands of years went by

— pefore the philosophical idea of the unity of the world took on a
»—~—"§H§§IEA1 meaning., And here, already in our twentieth century you
| ——pegin to truly wonderat the—insight—of—the—anctentss

— I reality; theorganitsmtis—built—up—of—atoms—and-—nmolecultes——
i ___according-to-the-meendelevlan tables of chemical elements. Classically
E;—*—*Wg £ind that the living substratum consists ,0f substances or elements

in liguid, gaseous and solid states. But could there also be a

I ctate of plasma in a living organigm? We are accustomed to répresent-
- -——Ing any object as~beiny romposedof atomsandmoclecules; but—an—object
 _ can—altso-be—represented-as-being-composed-of-elementaryparticles
- _or-ions {(plasma). Plasma is the _fourth state of matter. T+ is

| _at present possible to_state with confidence that neaxly all matter
in the universe manifests itself as plasma. The macrocosmos is

= filled with plasma. Is the microcosmos therefore deprived of {t?

- ———poes a plasma of a Iivirgorgamismexist?—Some-kind of—special—
,-w———piasmaT-Bioplasma;

-

- ———the—condittons—neccessary—for-creating—tifes—IEn—short;—a-number———;
. - ———of-questions,—presently unanswerable if one is confined to present Z

..... _theories_of certain_experimental facts, can be looked at in a new ey
| _way concurrently with the planning of new experiments, different in 5
principle from those previcusly carried out. R
B In 1967 we made the acguairitance of engineer VIS, Grieschenko—a
 —who presented—the—hypothesis—of-bioplasmai—In—accordance-with-his—2
) - -—-presentation,—bioplasma-was made up of _hypothetical atoms of Trs
. -.-Although we became_fond of Grieschenke's hypothesis, at the time there
L . _were no concrete experimental confirmations. Later, when studying
S the literature, we discovered that the hypothesis of a fourth state

Tof matter embr¥ac¢cing Tiving organtsms~was also-advanced by the—

“"TfamousTenglishphysicist-W. Crookess

 ~ ————The—-science—of-polarized-physiological-energy was—developed by
the russian _scientist M.V, Pogorelski in 1912 in his book entitled:

.. ."Electrophosphenes_and energo-graphics." He noticed that photographs

| _ _cbtained in gas discharges reflected some kind of physiological states
in living organisms and man: "All natural bodies and all Iiving :

T TTmatter-possess—a-known—number—of-physiological-energies—which—they—

“T--constantly-emanate—from—themselves.—Exactly-as-all-physical forces -

--known_to us like gravitation, electromagnetism (heat, light,.chemical

- - --Treactions), can_also serve as sources generating this ener as well..’
. . __ ____(Note: certain passages in this section ,corresp nding to pp5o-51
1 in thE_griginal manuscript, have been omitted as being redundant--Eds)
L Academician™ ET Markowski; director of the blochemical—imstitute -
o -n*Bucharest~who—ﬂas—in~Alma—ata"for—a—visitv—dﬁscussed—with*usuthe—

-~Sgnceptuai-state~e§—a£faixs‘o£*the—seience-oi—bicplasmaw——Exer—since—t
y ‘““:;?~4QLSmMarkowski_has_beenndexelop

+g_composed of very labile biostructures, organic clusters and

i water molecules, which make up the cells and membranes. After carryi
5 Cut many experiments, : —

e —e—— e formed the science of
Appraved For Release 200 - CIA- - Kod05665HE66TS se—-
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L If the-world-is material and unified then cne’'is obviously >
1 . __made_to say .yes. In fact, this state of matter--this plasma--is 3
the most widespread in the universe surrounding us. Therefore, it "
should also be manifest in the living substratum. Perhaps because =

[~ we do not know much about this 1iIving plasma, we are ighnorant of 5
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— whose premises converge with the concept of biplasma. Not long ago,
— he sent his large monograph entitled "the structure of living matter"

::::::zguchareStl—in—WhiFh he writes about the convergence af the concept
______Uf—bioptasma—wtth‘his—btostructures*concept
— The Polish investigator V. Sedlak in a work entitled %A model
| of a_system emitting bi logical and electrostatic fields" published

L_____éa—%964~éa—the~§eurnal—gggmggl———came—to—the-conciusion—that—researchs
———imto Tiving plasma was Tneccessary:—Im = ser¥esof-other—works,—he—

has advanced an intrinsic hypothes{g of bioplasma (+). According

tQ_his_&uggestion+~bioplasma~has_yeiy_similar_properties_rq_semicon:_
| ductor-plasma.
- Tﬁis‘ﬁas—bééﬁ"a—sﬁﬁft—révfew—af‘fhe—tréafron‘af‘fhé—BIbpIasma

hypothesis, that bioplasma iIs an unstable Structurs of Iiving
::____ozganisms

T—

..l
-

=

e - -

[«__—4+}—See—5edlaks—paper—in—?roéeedings—oﬁ—the—znd—InternationaL—Congress

*“———on—Psychwtrunrcs*ResearchT—MonteﬁCarrcT“19757—pp. ===Eds

—
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-
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——

oursélves with the oSt ‘important biological

;_,_,_g as—discharge.—Duri ng-discharge r—an-electron-ion—aval anche—is -formed,

—a whole, plasma is electrically neutral, Various kinds of vibrations

——can take place depenﬁh‘.ﬁg_om“e“pa‘ftmﬂéﬁ‘é‘fﬁrf_‘oﬁé"b"f— the prop=——
erties—of plasma—is—the—cotte ctive-character—o f—processe s~taking-place

r"‘—’i n-pa ;t_gf—:the—plasmaw—P—Lasma—beh aves—as—one-whole-, -

j:he_he.lp-o.f__ma@e_tic_ﬁields_the_stabilization_of.pl asma--can-be
rﬁ;ﬁ&. As far as energy radiation is concerned, plasma _is an .

gas__disch.arge_pl.asma._appears_between_j;he__electrodes*_'l‘he_
number of positively and negatively charged particlg_s___i»sa_g_qua‘l.___As

unstable medium. The discharge temperature of plasma is very high--

»——aas—discharge“p—lasrna-—:tsTbasﬂ:c—task-of‘mO'de IR physicss

up to - mi--lon degrees.  The problem of CrEating Maxiimal stab{lity of

T

-

A

-

—lattie es—-,—plasma—ennd-i-tiens-—éobjec-ts—wi th-absolute—instabili ty)—can-—-
— em‘_am__tn_solid:state__ph.ysica,__resea.tch_has_ already been _done.on_.__ .

vlasma effects in semiconductors, crystg_l_g__a_n_c}_ptl_r;_g_;_'_”magt,e_r:_._

[ In distinction to its gaseous bem—-is““It‘s“’frTs't'ab:['Il‘ﬁ?‘,“tﬁ'é?:&ﬁéil"' T
~ —equiBibrium;—and parametric-di £ ferences-depend\ing“on"the"s tate of ———
themmat-teJ:---———In—a—sol-id—body — e.lectron-hole—,—exi ton,-and electron— - -
| proton _plasmas_are_ob sexvable. _The hole is_a_vacancy-o£_the.-electron._

The most characteristic thing about the solid-state_plas_nTa—-

in a semiconductor. 1In contrast to the ne_gajcj.V_a_e__e___le_qt_rgr;_,__a hole

-
=
-
.

r

-—-%Tlrg—denstty"of—the—'eﬂ:ectrorr-hole“pla'sma“‘iﬁ*a""s emiconduc tor—changes :-.é'
-—accord-i»nq—‘ee——i—ts—temperature—.—-Duri—ng ~heating ;- the- population-of - free O
-electrons and holes are gi gnificantly _increased. sThe 2 Qens ity

- "fréen is unaerstooa—=an electronl or protom WHith 0&s hot belong —— —

- 22 duestion of research inte semiconductor properties of biological
__"zlecules (white cor uscles,.

- g‘féf*?éfc €IS POINt to SemicoRauEtor properties of DNA., The so-called
iy e‘ec“fcﬂqmmyfpafﬁ. n“bi‘dl‘dg‘i‘c'a“r‘syst‘ems‘,“for“example' e
R SPi‘ra'tory-—ce-l‘i_orgmwe*l*}es*)‘,——ei:ectron—

has- a positive charge., A combination of a hole and an electr_o_n
gives a neutral particle: the exiton. ’

of solid-state plasgg___:!._,s.___op_t_;_manl;;y_high;_f_rqm_lo}_:_lo___ electrons/cm“. 2
Consequently, the frequency of the_plasma}_gp_px:oa_cht_es_ _the_p_lt;raviole_’q___ b

and VisSiBI& POortions of ¢ € spectrum. Each electron or hole does =
‘no t—b'e'rorrg—tc“orre—atcnr‘on'ly,—but'-l'ra's‘b“rok en~free"ofthe~erystal -~ —-- £
1atti—ce—-of—the—solid—body~and—mani—fests—‘. -itself-as “a-part of -— - ——
:‘*.e-ensemble_oﬁ_the_plasmic.semiconductor._In_factr physicists. have—.... i
Ziscovered a large_class of convergences--organic semiconductors .0
_waich are extremely close in structure to the Structure of diving 5]
crzanisms. PIé?xﬁ"&o‘n‘dl?i'aﬁs*'h_aﬁife‘é'l'sfo—be_eﬁ—'discove'red“—in organic 2

Sent g:‘ondutt‘o‘rs‘f"I‘h‘ere'f‘oreT“'seen-In‘ ‘perspective; there is g “"Hope ‘that-
< oridge—can-b e-built-extendingfrom-the- plasma-of-inorganic—— — ——.

T9"a~spect: fi&-atonrﬂha&isrit&ms i—t-ion--extends—beyond-th e——-————

o ———In_1967_ S L_DiendemerattentioLto_the_impo:tant.::olLo.ﬁ___._ .-

.:l_ocali_ﬁd electrons in biological procgs_s_esu__;_t_vzas_ﬁe_who__r.aised_.

D RNA, albumin, etc./) Many

BT g g o

“transfer—takes--plac-;-

"\!’l':vntn. P eyt 0:0 ! —_——
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—through a small chain of respiratory fermentations. The role of ;-
-—mitochondria is very large in the Egocess_af energy conversion,
L ——Thetr TTUMbeY Can for example be To whith comprise about I% of the
____weight_of—a—human—beingT——They—create~energy—reserves—in-the—cetr—on*-
unt,of_energy_conversion_emitted_during“biological—oxidation—into——
potential energy of rich chemical enerqy combinations. According to_the
opinion of the Polish researcher S. Monczarski in mitochondria are found
—electron plasmas with greater density than in the lonosphere. . .
»————-——-Rese-arch—made"rntd’threlectrt‘cal—p'rope‘rt‘re's‘o'f‘“c'éII—m‘émb‘fEﬁésT - &
caf£¢ed-—on—qutte—recent%y-by—ﬁvﬁv—Pirozyan-and—VTNT-Aristarhov—have-——
___,shown_the_existence—oi—semicqnductivity_in_meﬁbranesT—The—sole—ef '
membranes in biological processes is enqrmous., One_can_say_that_nearly
all of these processes act thanks to‘the membrane. This, according
o to how many of them are found in one tell, is manifested by the electron
»——-phctcgrzph«?IIugfraftbﬁ“#)madé‘by‘UST_—NaméIYT—mémBTEﬁé§‘E§’W€"§H§II"§ee
Later—a%so—appear—as~reservoirs—where—eiectron—hole—exiton*piasma—is——
e ealed (stored),
- eone The plasma _is formed on account of the ionization and formation of
3 the localized charged particles. However, the converse process also
takes place: the Interaction of parti{cles between themseives and their
r*““returﬁ‘fﬁ‘fﬁéif‘ﬁiﬁdthg—wttﬁ_afbmST“‘Thrg”pfOCéss‘igTébempanyféd‘By—‘
-~m—the—radiati0n~ef-enerQY*in—the—form~of—separat\ i : L quantas—we
,,"_Sio:luminescence-of_tissue_and.cells_are_at_present—intensively—
___studied 'by the school of Prof. B. N, Tarusov, the_chair of biophysics, .

Mcscow state University. It has been established that during the
| ~exchange reaction process, the cells luminesce in the visible part of
*--:he—spectrumr——These“are—very—weakfrnfensIty‘strEEns-af‘Irgﬁf‘wHiéh ‘;i
»«—can-hard&y—be—magn&fied—by—high&y—sens&tive~&£ght—receptors—%detectors)(5
,hﬁnscécallpd-phnfnn1nrfron_magnifienaﬁ__As_mentioned_premioule+.as_fa:J ‘0

back as_ 1923 Prof, A.G. Gurvich pointed to the presence of radiation k.
4 in the ultraviolet portion of the spectrum during cell splitting £3
F T (mitosis) or during the death of ceIIET' "-DIEEHEE@EE_Bf—IIQHE"HﬁEing i
*”-ceti-death‘demonstraté—the"saturafIOﬁ“bfrmidsﬁrﬁéﬁﬁrﬁI‘éhéng‘TH‘ﬂﬂ?““

£4

F——Ppresence-of-charged-particless " . <.
L_._—«_.In_this_waymno_mean_amount_of_data_iexperimental—facts#~has—been—ii
. .collected to this day. This_indicates convinecingly that_free_electrond’
| _2nd protons play a great role in the vital processes or organisms. £
We suggest that bioplasma presented as being electron-hole and v

)
axitbﬁ"ptﬁsma‘whrch—raaarfzgs—“rtsérf“rn—membraﬁé‘strutfur@sT‘amOﬁQ‘atﬁg;
- -in mitochendriav——Thfs—is—the~most—%abi%e—view—of_piasma—£n~the—~——————

.. -;Lving~o:ganism*__Apart_from_thatf_a~moxe_stable—plasma—is—;epresented—
.- 25_being electron-proton.. It is localized in the cell nucleus, the
L _Dbicstructural parts of the cytoplasm where no membranes are in

. _evidence. This is visually illustrated on a simplified bioplasma
::d€I—FIIIU§ETEEIBH_GT_§HBWlng a cell.

ot s—bioptasma—~from ordimary—semiconductive Plasma?—
-—b~091asma_is_a_thermodynamically;;-nonzequiiibrium—system—but—which~——-
LNPOSsessea_a_large_dagree_Qf_srabilitx_in_the_agope_qf_the_conditians_af
L 1iving organisms. - Its most inalienable characteristic is its
&nti-entropism,
_ FUTrther, bioplasma 15 aR organizéd system. WLithin 1tself 1t does

oT ave—thermat—“nctse“7~—rt—fcttcws-that—tt*ts~pcsstbté*f6“§p§ar75f"
ue—biap;asma—beéag—a-p}asma—at~abse}ﬁte—zereT—G%;eﬂﬁfse7—absOiute————'

—

ecrease—or-lowéring of

«»ine:isLjuna:gy_making_up;ga:ticles+_bn:_conyersel¥+_h¥_a,"knnt of
Farticles" put to '

188 put together b orce=f: ?&agethem. ’
J& . & 2 Iues, the diff-

% types of force interactions between particles, the common
______‘7 :
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L —5inding” of them by electromagnetic fields of biomolecules,---
| att—thiscreates the basisof-the stability of bloplrasma during
_ﬂ_’___absenee——ef——therma-l—vibrat—ion—and—the—di—rect-ion—of—-}arge—reserves—of——-
nergy.Absolutely, bioplasma is made-up.ocf-oxygen-ions,——
carbonic acids, and so on. It is possible to draw_an_analogy between
bioplasma and ion-reinforced constructions where the manifoldness of
——material 1s made up of durable [.° solid) building material.
————rds0; themostimportant c¢haracteristic of bioplasma 1s 1ts
L orderlinesss—its—unusual-stabiltity—during—the—timewhentt—is—
L‘,_satu;atedﬂith—enengy
Bioplasma is a medium in which different kinds of electromagneti
acoustic, and possibly gravitational waves are distributed. The wave
- characteristics of vibration {s such' a medlum are spread in definite
L rross=sections({plares)and c¢an be polarized,  There areé r&ascns to
L ____gtate—that—it—is—characteristic—for-these—-vibrations-to-have—a—high—-
-
P

e

___de gree_of_coherenca,_that_.is.,_their.phase—characte ristics-very -strict

ceincide. Namely, a . _wave field has_been_ "frozen in" as if with
~ precise wave characteristics. It is as if a unique organismal hologr.
-—has been created. Every fragment of such a hologram possesses a -
- -———chavracteristicTof. “the most essentidl properties of the wholée organi:
L —It—is—not—true—to—say—that-being-uncovered-here—are—completely—new——
| ___appreoaches to the learning about the memory of the brain, or-the
nature of heridity. _ .,

The hologram "frozen in" the bioplasma is In fact a biofield.
—That is why we believe that the bioplasma is a medium in which it is
- - ---possible—toformthebastcs—of-the biofieldandfts fundaments. Iio —
} - —-keeping—with-our-conception-biofields—are—a—synthesis—of-real-physica
|  __fields with definite physical parameters-and .configurations.—-The—
. _conservation of parameters and configurations Qf fields is conditione

by the bioplasma not possessing thermal noise.. . . ‘

In fact, presentations about the bilofield are not new, and have
T Tthefr own hisftory.  However, at the time A G. Gurwich developed™
——scientific-presentations—-about—the-biofield,~they—didnot-meet- with—
. —-understanding- . —on-the part-of-scientists,—and-hardly--any-speculatic
L. _~on_the _significance of this problem was made.______ . _.

L The question arises: what is the nature of the biofield? How
- far does it extend within the living organism? "

T T WeTbelfeve that the matrix of thHe field is Yeprésérited by the
"~ bicplasmas—Namely—the—bioplasmal-body—does—generate—anisotropic-fiel
-Aanisotropy-is_—an-inalienable -property-of-the bicfield.—The--problem-of
~.interactions _at_a_distance stands _ sharply and to_this day, even_thot
_..proofs  of its existence in man have been obtained, as well as in m
_mammels and even in plants.
~ LEETUs noW pause to Look at sSomé VEry interesting experiments of
“~~the—American—scientist—K:—Backster:—He de Ived—into—the changes—of—
-—»g1eci;pica1—eharacteri-st-ics—in—pl-an-ts—during~man-y—f—Luc-tua‘ei-ens———of—the—
~—=iofield. Such_ fluctuations, as the scientist rightly .3 suggested,
. can occur for example during rapid death of the plant or animal, carri
___Out in the absence of a human being.( ) ' _
] B oter THis section has beén omittéd Since BacKksSter's experiments
3re—avai:i:ab-}_e—tn—-Eng-ltsh—.——see,—for—emnp‘re-‘rn*t‘.—ﬂn‘Parapsychcrogy,—
- —WIv—4,—1968-and-Science,Vol—Nr, —PP- —319-75 Eds )
- —————1ndependently of Backster's experiments, together with A.S. Romer
. .22 _1968 it was concluded that plants react to changes of fields in_the

,_‘__;;:’_:!_‘tafx_ being especially during various autosuggestive states * of
~irected character. . . -
8 —Ihe—effectwasobserved—at—a—di

8 ter;andso;,—
F——there—exists o :

distanceofup—to—Ime ;
pprevecsForRaloaseTallI0BI0L  CIA-RDPS6-00747RI000008000 .07 23 tares—ar
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é — A WORD ABOUT BIOPLASMA <%
We firstenicounte reg the biopTIysma qur Ing researchmags Inte
—:_l_i_ving—ob—j ects—during-gas—disch arges—wi thc'lthe—ai d—of-—the-me tc})uod\

accompany—&-gi—ven—proce S8 5—i
— ——faety,—other-particle S—such—ag-proton S—participate in i t—(see illugtra

In-our laborata —3a -_speci'a_'!_apparatus_was_created_to,._meas.ure‘_
the intensity of light ra diati
During research m-ade into plants w

aves, and gt 3 minImum™ifoId o
—at—dimnuation-of- the—intensit
——Af—ter—thi—s—fal-l-r—the —_
._MetaLplates,&physiolo_g:
lons_did not e S oF rogoaosence of sich a fall (drop). .
The change in intensity of radia ace in all the lecaves
in the stalk and roots of ¥ thé plant, In Telzfion to—Fhe-i ' :
| —  As a resultef— thi‘s,‘th'e*fcrce'd"pump'.‘cng'—out“—m'f 'electrons*'md"other-~-

. —--—particles—bri-ngs—about—the~gradua-l—deci'ease—in——number—of ~these-particle
o ._1n_the_mhale_.organism,__anij:his_facr..,_.namel_y:,_gives_the_has_is__tg

. suppose the presence of an_intrinsic electron~ion system in the
organism.

e

it was énough €5 sepaféf‘e‘fﬁe_réa‘f*from‘“the*
hp‘l‘aﬁt.‘lrt_thé—mcment“cf‘deafh,—arwembserved--sharp—discha—rges-—crf

-
4 ) -On .—How—is--one-to_tre at-this fact?
E ~-—Above,—all 4,—_the—cut_—.of£__1ea£.loses_the.-.s.tabi 135 ty_-mhich_j_t_pos. sessed.__ _
5
b
L.

__.ﬁin_b_e_in,qﬁcg_nnagt_e_de;ish_t_lle_\ngl_%_gl_é&t- But, there is no_pos sibilit:
of com_pensat_ing“t_he lost charges during theiy emission. From this,
} fOrmity 6f SucH— . radiation oy reaction

— ““In‘the—'otherexperi:men t—
—-—fial &y—the—cha racter-—of

4 _.agLeLupgn_bL.tbLmagngt._ —= 1€ _Llength of tij
. . _of extinction increased by 2 or 3 times. The magnetic lines of force,
. ___hindered the easy extraction of eleEi:}_oHs‘aﬁ'd_éthé‘f"ﬁ'éfEIé'l‘es_'fI-""“—‘
the plant, —aTIT ERis— éTs“G‘re‘rﬁi‘n‘deii“Oh‘e‘“df“t‘I‘re*b’errav:tor*of"plasma—irr~

T TTmagne tTofiatds—— '
- “\\Du@iﬁg—.ghe—i-ncre ase—of-blood _tem
F-—C.an _ahr

upt_increase of ra dlation discharge was observed «_followed

- -—by its drop. Something similar is also observed in the leaf. Woulg

. _.___this be the critical temperaturs oF FiopIaEﬁ'a‘“s‘t“aBinEY?“I’E is possible

_ that tﬁmﬁmﬁﬁc‘ﬂf‘b‘ﬁp’Hmma‘sbarplﬁncre ases—the—
Posﬂbtltty“cf—thwemtssﬂ:on——of—the-partic—les—,hiﬂereasing-—the—br—ightness

smt_without._interest_to___

-

- ‘*‘of»m&plasmHadia—t-i-en—d-ischangeswqt_i
- ~-cbsemze__tha,t_dm:ing_th

e_heatin_g_J.lp__QLthe_ShQQt.S._Q.LRLQQLS‘QL.QQf_i_Il.i_te
~ *‘—-te-mgg-réiil‘rs,iggervals a bioluminescent discharge was observed (weak

p- ~—~~]‘Lg}3t\00nditioned by: . changes in pPropertiesy,. .
- —— . _A.G. Gurwish had, In fact, oBEJWT&‘FE&Ha‘r‘g‘e‘s“Gf“mrfdge‘n‘e‘t‘rr‘
L“\E_ad‘i a“t’i‘bﬁurirrg" . .‘hea“t:tng‘—up.*eouidﬂ:hi:s—b&a—ceineidence?

b b?zﬁdﬁorr&lriy-n&' We—suggest_that +h REd S

Y-t the

: &t : : A=l _MOIe Intensive the
’ ——==VE the
iation occurring as a result of the
b

g€ ree

lm




.

4
3

t,

—interaction of particles comprising It.

————fyagmentation o fTATF; ~etcy —(ATP?-=-Eds) < —Accordingto-Hill;for
_ﬂ_,.gram—of—muscie—{s&new%—one—obtains—5—gms/cakr~4whis-exceeds—by

____measured by the other onion=-like plant placed horizontally.
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During the disturbance of -
———pteplasma” structure @ certaimamount—of~heat—should-bedischarged:—1In

____—connection—with-this;—one—should-not—fail—te-mention—the—experiments-

arried-out-by the English discoverer Hill, in 1928. Hill discavered_

that_the amount of warmth given out by some organic molecules during

the absence of oxygen over a period of 24 hours is very great and. .
————cannot solely be explained as béing the result of blycolysis and the

1
ES

—S5—times
hich-biochemical processes given out during muscle death.

me_kind of unstable structure is_disturbed, depreciating its
energy in the form of heat.

We assume thagbiuch a large discharge of
heat is a result of the distrubance of the

_ oplasma. This iIs the
pffﬁeipat_abeuIaEUr—bf—énergy‘tn—the"organismT——ButT—hundreds—of

_"_—experiments~are~str}i—neccessary—to—finally—prove—that—the—observed————

~___m"irhermal-discharge” accompanied_-by the radiational discharge is,
above_all, connected with the loss (extinction) of bioplasma. Further

‘ discoveries about the bioplasma will help to uncover many of its prop-

erties. This is why we devote to this field of discovery so much time.
Extraordinarily fnteresting are experiments—carried out—by us—

--—which—have—enabled- —us—to-prove—a-chain-eof-well-known-properties—of—

-———the—bioplasma. .

) It _all began with the attempt to give an explanation to experiment
" made by A.G. Gurwich, carried out in the 'twenties. Two roots of
T TTgifferent onion plants were forced together. The distance bétweénm

~-—them being from2=3mm. —The irradiating root—(inductor)yunitedwith—
— the-onion—tike—pltant-—were—reinforced—in—a—stative—tmechanical-support)
.—and—its—end was trained-on the zone of intesive cell fragmentation

After

__this the number of cell fragmentations on the irradiated and
non-irradiated sides of the root were counted.

T The experiments showed thhat—from the—tipof—theroot-of-the——-
~—inductor; radiation—in—the-form-of-a-narrow-trained-beam-was—emitted;,—
-—-which-stimulated-—cell-division-on-one side -.of the root. Barriers .made
of_guartz glass _did not disturb the_ effect, but_ordinary glass absorbed
_the radiations. This spoke of the ultraviolet nature of the radiation.
In our laboratory, we decided to check on the eXperiment, but™ ~—
"instead, Tof using the small root applyingthe radtation;we placed—a

T special plate covered-withphotoemulston,—a—new-acceptor-for—photo
-emulsion-had-been—developed.The_photoemulsion was pratected from
the_samll root by light filters allowing ultraviolet to pass.

- (Caption of illustration '

. 8: Example of noncontact registration
.. of mitogenetic radiation of small root of onion.)

After long searchés, finally &an optimal process of experimenting—
“"wasfound: Ehe photoemulsionshowed-the—image—of-the—object—in—the-rays
cf-intrinsie-radiation—{see—illustrationNr 8} :
Analysis has shown a small angulaxr divergence of radiation ,

--%hat is, it ig possible to suggest that every point source on the objec

"~£2_£§9t generated laser coherent radiation. This once more proved, tha:
_tie_néEﬁfE—BTA}adiation‘Is plasma in character. And the radiation

- b:seif‘tg“engagedfwrth“ monm~equilibriumr —distributions—of—electrons—in

_ni;CstrnctnreST——At—the—same—time7~it—is~neecessary—te—mention—that—there

”;Ta~large:_amount_gf_excited electrons in biostructures than theose
--%oich_do not possess excitability.

The photograph shows a living small root which is conditioned by

-.frocesses.taking piace in the bioplasma. The dying of the small Yooty
_.>t-ngs dbout Iight radtatton which—ittuminates-the-photographic—£film—

E358 FT0108107 CIARDPS.




—p—g—

———atallgiveexposure—

of—the—photoemuts foni—7T Ily possiblre—that-
______the_goherent-radiation—has—in—itself—the

—he&ogrém—eondition—of—the—é—
ject. (see illustration 9) . )
(cgption of 11lus., 9:

An example of noncontact registration of a_rat
— liver in the wide bang -

sn*t—fantasy7photographs—of:V:E:ffﬂﬁazﬁthéyev
—————and—ecollaborators—also show

r——mhey—have—diseovered?a—psychopathie~e£fe<
which is in accord with t+he oam thesis Nr, 195 which +a

gnetic Interactions between two cerlT cultures
w__———aurtng—the”acttcn‘on‘cne—bf-themﬁby—factorS‘of—bIctogtcai7‘thendx2ﬂj——'
_____.er_physica}—nature—with—the—charaeteristie—reactions~of—the—other
(intact mﬂture)__in__the__form of 'mirror! cytopathic affacs
define the cell system as bein

a detector of modulating properties of
electromagnetic radiatiop.W o
autnor's above ma

(Note: the comments of the
-»—«——readerS‘th“are“inférested—in—repeatingftthnon-contact—method_of————
registration—efwbiofieidsT——FortunateLyTPthis-precedure—is_deseribed__
“____in_more~detail—in_sOme_other_papers_bg_ln, n,eand_thege arm heing
translated separately and will_gﬂgilg@lg_ghg;plzLA Th
has also been done in Copen

€_experiment .
hagen and one of the authors will publish
~ ~ the details of Ehe arrangement Shortly.)==-Eds

On—the other—hand;—atread
_n_—possibiiity—ef—the-building~of

a;nes_and_A;LL_SuleML____

analysis of the bioholographic model of brain
memory." Thesis of the a

: bionics. N.,1973.)
e to shggeéE"EHEEfthe pres

ption_in_science_without_doubt_presants_itseL£r~

—==—+tadlation of big-objects we can determine the
condition of the bioplasma and this opens new possibilities in
'“"EéﬁiEEI‘EIE&HE&IET -
- “““——The—énérgy—gtate—bf—bibptasma"tn—thé—narrowést“SEnSE—aépéﬁas—ﬁﬁ‘“
~-—”the—breathing“—of—the—cosmosT——The—biosphere—is—subject—to~the
-~~intenaction_oi_gravitationalT—and—other~vanious_cosmic_fieldsﬁ__The__~
- —Streams of pl asma_direct themselves towards the earth,
-~ _Disturbances on the Sun create "noise" in the harmonic
. and at smaii stabiIity disturb it., Fact
"‘"'l'ffe“amﬁré‘séﬁf-t’rfe“p'rc
-~ the-Sovt

bioplasma
S of solar activity influencir-
péffy_ﬁf—saféﬁbﬁ7-tﬁhﬁk§_f6“fﬁé‘wafk_5f_f_
ntist—ArﬁT—ehfzhevski“. . -

the Iorm of infarcts andg insults, —-
h&epiﬁemichand‘swon,‘buftmechanfsms—of—such—“ :
. re—up~to-the—presentntime_puzzlingf__4Note;_inﬁancts4__—__

farc es:xQ.sL.is_Qﬁ_Q:gan,Qx_;i§§n§¢_;he__._x:.e.sult__ai__.~
. ‘ﬁggggggd circulation.

insult: from. the Latin insultus: disturbance .

o «Ge artereosclerosisff-Eds).. It is
Pgifﬂ_o“l‘e that bipra asia Will enable U to clartf :

— o ethken
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It was observed that a sharp_increase in electrobioluminescece wa
observed at 2 AM and 6 AM. Hence, a 24 _hour dynamic property of
electrobloluminesence has been & discovered. By what 1s it conditio

—ed? (TeXt ol llilustration Io: 24 hour dynamics of the inftensity of
___ —etectrobioluminescence—in—the-skin—of—the—ear—of arabbtts)
__________Speeiaély—organized—experiments—speak—ef—the—dynamics—of—}uminese
as reflecting the 24 hour progression of changes in the intensity of
— the electrical field between two gigantic plates of a condenser—--
—meaning the ionosphere and the earth. The ionosphere carries ac

r -—considerablé charge, the earth being negatively charged. The ‘

tcalchange of dmtensity by night—ts*comdttioned by the Itghter—
B _emission-of-charged-particles—from-the-surface—-of—the—rabbitls—ear——
F during research made into luminesence_in high-voltage impulses accordi.

e it

to the method used by Kirlain and'assistents. We have begqun to learn
that this phenomenon is more profound suggesting that the structure of
the biofield should ~— also rhythmically fluctuate. Research has been
——made—intothe—24~hour—changes—of—anisotropy—of-the-bioclogical—obJects:-
————The—ability—to—turn—the-plane—of-polarization-ef-the-ray-has—turned—
. out_to be dissimilar during night and day. What is characteristic is _

# ____that a change in the direction of the turning of the plane of polari-

zation takes place at different hours of the 24 *hour day.

And s6, the ordered structureées of the bioplasma isn‘t so "crude’.

.- ——The—$tructure tschangeable;—and—depends—upon—the —cirtanges of the———

. ———rhythmically-pulsing-structures—-of—the—gravitational--and-electrical—-

...field. Experiments_have revealed a completely new field-—=——=discaverinc
the science of biorhythms in connection with the conception of the bio-

plasma. o .
‘ The bioplasma 1s saturated with ~vibrations possessing very
* ~sphecital chraracteristics; suchasr—coherence;and_polartaatiorn;

--—Vibratiens—in—the-red—band-of-the-spectrum-being-dominant+—The—red—
—-——resonance-is in itself a symbol of highly=organized 1ife. That, is in_

.._fact_why it is possible to have such_fine_ (precise)  regulation_of
biological processes, with the aid of radiation enerqgy generated by the
" Thelium-neon lasers. . -
T Ag far BackTasTthe 30*s, E. Bauer sald that polhrized ray emission
; -should-possess—larger-biolegical-activities—than-depolarized—1tight:——
- -~ fcwever, experimental-data-on-the role of polarization_in photobiclogic
.- reactions is small, although_the formulation of such_a problem in_our _
_cays is all the more topical, in connection with the neccessity of
_carrying out research into the mechanisms of the activity of monochrom-
atic polarized coherent laser radiations
T fn*onr—iaboratory—we—carried—out~a—cyc%e—of—work—on—discovering——
tne—Eble_oﬁ_polarizatipn—and_coherence_in—the_biological—actizity——————
- uwofTligh;;_;1t_ﬂas_leaanQL_ahqye_aLl¢_abgut_the_inﬁLuenga_Qﬁ_learized
- 210 _nonpolarized light on breathing and photosynthesis during eguivalen
_intensity of 1ight. The breathing of the shbots of plants was determ-
___lned by means 6f a gas analyser __Tanalyzing CO,. Thé HeIium-Neon lase
with*waveigng&h—&32B*Afwith—ray—intensity—faliing—on*the—camera*being——
S fF‘Orl—mw%4€m~—was—used—as—the~se&§ee—eé—fadiationT——Qhe—weakening—eﬁ—
- ’:ae._r.ays_was,achieyed_ni:b__the_h.elp-o f nentral light filters and the
- =epolarization of radiation was achieved with the aid of ground glass.
-y ___Depolarized radiation brings about a sharp decrease of respiratory

“nzgeﬁgffY- The experiments were well carried out. Thus, it is
w,ﬁ:_s Ié‘tb—gpéak—5f—fﬁé*rafgé“fﬁté_ﬁf*rtﬁéEf‘paraftzat1on, i the
, rhotocat ‘ ~
‘“,{esnria,ylic activity of light on the complex chain of processes during

ion
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——Possibly;the~effect iz wondttioned by the eIectric ang optical -
i__#___Pe;ari%y—ef—the-biosubstructureT—about—which-we-shaii—speak—beTDWT——
During another.expe:imentT_we_made—researeh-into—the—inf&uence—--
’“*::::EE:EQLAELQQQ_LLHQL_Qn_;bg_ﬁxnﬁhﬁsis_gf_pigmentsA_Ecr_this*_:wo“groups
of plants were grown.

g

W One under polaroid film, another under a
} ——— neutral grey light filter.

Illumination in both cases constituted
———from1000=1,2000 LK The Te50lts Have been presented In table 3.
_______4gaptien—efﬂtab&e—af——The—content—of—pigments—tn—ieave57—4=day—*“———‘

The phenomenon of accelerated s

ynthesis of pigments durin
activity of polarized light is observed. .ft follows that.the photo-
synthetic productiveness of growth will a

lso be higher. The experi-

- —ment shows that—changingthe reginmen 6f poTaTiZaEion OF IIght we
_____ean—directieﬁaliy—increase~the—ph®to-synthetic—producttvityT“‘Oné—Uf'
__;_xhe_mOSt—convenient_group_indicators—ofuphotosynthetie—effeetiveness—
is the rapldity of oxygen discharg

e. For the accurate measurements _
of this magnitude, it is possible to use th

15 ¢ e polarographic method of _
determining oxygen which contains in itself a high degree of sensi-
,-———ttvfty7—non=tn€rtia‘and‘HIIbwIng‘tﬁé‘bBs@tVéfIEﬁ‘Ef‘ﬁﬁEfbg?EEHEElE?__
--———change—in—various—experimental—conditionsr———o —
w________As_is_knownf_the_polarographicmcunve—of—oxygen—appearance-has———
two_sharp plateaus parallel to the axes_of the potentials. The
i plateau manifests itself as a result of the fact that during the
- potential corresponding %% Ifs beginning, the rapidity of appearance
—*———reaches‘stgnrficance—at‘whrch—EII—thé‘deéEuIéS‘Ef‘EEé‘EﬁBEEanbé733f—“
-,-—this—caseT—exygenT—rapidly—ferm~+reform¢restore¥7r—The—estabiishment—
_*«haﬁ_bxygenwis;aﬂxeryﬁcomplex_processv_going—th:ough—a—whole—series———h—
of more simple elementary stages: )
o The flow of the first half-wave, or semi wave, is conditioned by
~~the restoration of oxygen to the point of peroxidity with the binding
'“-—~1joiningT—af—twc—eiectronsr_—Depending—upon”the‘tntéﬁstty“bf“tn” j
-——processes—geing—enT—the—magnitude—of—the—restoration—of—the~current——
”““_changes+_about_which_it_is.possihle"to_speak_about—a—concentration—ef
....restorative bodies, particularly of oxygen.
To express the results in absolute units, a periodical grading _
~Ofthe cell according to the oxygen content was carried out. The rat
'of~distributing—the~apparatus—was—det;ermined‘acccrdtﬁg‘fd"fhe"—’—_“-'
-magnibude—oﬁ—themlimiting—currentv—accog&gnied“by"the—concent:ationf—
.:f*oxygen‘a:_zl_s,_and_comp:is9d 9 x lo~¥ moles/l. Apart—from-that,—
=efore each measurement, the volt-ampere curve of pure water, or buffer
_“as checked, where the object experimented upon was_suspended. The
concentratign of oxygen in the water within the radius of the cell was
“79025‘X‘Ic“gmeIESVE‘T-_Tn_fhé—Sérfég_bf—ékpéffméﬁfg—mgﬁéefo Tearn
—-»aaout—thewinfiuenee—oé—poiér&zed—and—depoiarize&—}aser—iight7—ktnetic~
_curves_cf_oxygennxestoration_were_obtainedT—according—te—whieh—it———— :
) _.%S_E<_3§$_.i_1&§=__tg_§pga_k~9.f_m.g_cbang_e_in__the__nai;e__qf_pho_tosynthesis
**géﬁ-_rhe experiments were carried ou
feme:

t_according to the following
I Tecording—of—theinttral stateof chIoYOpTast EUSpENEIon——
--2:~—activating~the~laser—and—simultaneeus~reeerding—ef—the«eﬁrve—of——
R OXygen.restoration
--=2)__Laser illuminati.

nation in the period of a definite time period (la=3o -
the depolarization of radiation ... ..

ee___ B8 is the rule, in initlal cgnditions the concentration of oxygen
...;cnstituted from 6.76 =6.75 X 1o 7 moles/L . With the activation of
. :“e laser, 3 decrease of Initial level 6 ©0.675 X 10 - moles /L has
Approvies Eor BolEAEE 30 [RS8 0078 RE0050058060F-Fhotos tim-
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—/’vm—ms_,_i'n_a_pe.ti od-of-lo -migutes——the—concentration—of oxygen Increase
and constitutes 0.77 x.lo ~ moles/- L. And-af ter-the—elapse—of——-
; mes r 1.65 x 1o mQ.le.S__ZL_.__-Ii_i:he_suspens ion—-is—illuminated

——with depolarized laser 1light, then the curves sharply decrease, some-—
———times beloW the Initial level of 0.155 xlo - moles / L . '

_____ —changing—the—schemeof the experiment====11 Tumination by de E dlariz ed

______,__a.n-d—-then_polarized—]:a ser—light-brings—about—a—stmiTs ¥ reaction,
We . _give here the mean-data—-of_the—e xperiments—carrted out——

~3
de arized laser light --———————~—=n-= --0.30 x lo
) :I:liz?n-_i—r;ation—of"suspende d—object )
' y_depolarized-laser—light-——over . -
'—_’——_la) eriod of 30 minutes i =m0.,.20 % -lo3
polarized laser light =———=——=—ecccacmauan,775 x 1

o

3

[ o

In another series of-experiments-the—task—was—
T energy output of photosynthesis

to " explore Ehe
-where use was made-of-He~Ne-lasers—
as coherent polarized beams. For thisg purpose, _a _photocalorimetric_.
méthod of a gradient-type was app lied, whose advantage was its great
--——-sensitlivity (o 002 degrees C) and which is extremely important. in
—.—Dbiocleogical-research:— The temperatureof the 6b Ject being able to
insignificantly . -vary from-the- " ' temperature—cf-the surrcurn ding
medium. The working principle or the-calorimeter-is—contained—inm——-
“““““ ‘temperature changes of the suspension of chloroplasts. -during_-laser —
~radiation and in remeasurement of temperature of the same radiated
—---—suspension;butTinTnoh=pHoto=synthesized conditions. ._The diffe rences
: in-temperat-ure—e—f—non—photosym‘:hesising‘t]:ai'g‘e 1 pg’ and .photosynthes-
.——3ising T _ suspensions_are proportienal- te—the—amognt—of—en'ergy‘_
stored 8uring photos ynthesi S. The energy outputiis -2
E - ya m
- T s

-——-——The—amount—of-absorbed energyof “taser radiatici w as measured
BCAS th_._tha_help_of_IMo.—_z_and-'-compris ed-8-x-lo-ergs/sec—Durin g the -

.radiation of the chlos roplast_suspension by laser, -thé-temperature——-
curve fell. At the same time, a part of the light. energy.degenerates

TIing uspension and _the cell.

~The “moreintensive the photosynthesis,

into headt, raising the terperature of the suspension o
~the less absorbed 1light
: degenerﬂateS—:L-nte-heatT-—‘_ T T, el

Sy ww

: the more intensive the photosynthesis,. the "colder"
- r_":e-i—J:}umj;nated-growth‘wi‘J:l" be—durtn‘g’—ﬁh'e—réfn‘a"ih‘i”rfg“_écfﬁfIiE rium '
-condi tions. The energy output—is—calcul ated-according—to the
. -following formula:

Th
at 1is,

h - - ﬂ‘[ﬂ = . _—' "-x P—
S LT Ry g 1 T MeempT 11/
woaCYre TR = I, and R]_ =8 x 1o \M‘L“"ﬁ'—;
—erg/sac S R,

. P T
: f -4 S_the integral thermal effect at_the_ moment-of—determination—during
o= <_a__ct19n of the 1ight, K is.the heat capacity of the cell-at—the
,_,:;’lcf“ia}'-lon of .the quantum emission {output) of bhqj;p_smthesis____'_.;
m:ffpf’essea as r/a, where r = the amount of emitted oxXygen_in moles,
-, e energy of the optical

=1

e radiation in Einsteins of absorbed. .
‘;'_‘fe"_":is"“wh e find—that—thts amount correlates wich the magnitude of.
,,,,, Llliminargoari—the-quan

, 1 tum—outptrt—of—‘pinto-swthests*‘dﬁrih‘g‘rafé'e‘r‘Ii‘gﬁt _
=-lon _approsched o, 2 . '
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In this way, while studying photosynthetic and nonphotosynthetic
——action of light, it is neccessary not only to calculate the intensity
.——amd - spectrdl conmposition, but apparently the character of polarizatio:
— . ———uand-coherence—of—tight—radtation:

he-laboratori es—of-biophysics—of—the—Ffa
growth of the_ﬁcademg_of_sciences_of_the_MoldauL

Kishinev agriculteral institute S.N. Mag_hgb_nqd_qammngiml;,
research into the change of bio

- potentials of the .leaves of . .
-—————corii WHEn they were radiated with Iight with various wave character-
————isticss—tfootnote—t—+—SN:Maslobrod:—"The electrophysiclogical
g polarity of-plants'-Kishinev,—Shtiintsa—pubH cations—197 3I)—TIt
transpired that polarized co

herent light creates the-stron gest
photoelectrical re 2sponses in comparison w

with = __noncoherent-and-—_
nonpolarized light of egquivalent intensity. .
1 ATI"this once more confiims our point of view about the role
--——o0f-potarization—and-coherence-ofradiation—ir “photobiocldsgical redct=
o jMmely_,—thaMhMariatiomef-space—tima.—characteristtcs—'cf—‘
] radiation aLl.oW_..the_esi:ablish.ment_nf_LSpecific-stimulation—o-f-..—.—,...—.-_———
biological processes thanks to the resonahce mechanisms_of interacti on
with the wave structures of bioplasma. The creation of lasers.to
work on predetermined frequencfes Has opened new possibilities for
-———the—j:nduction—of—bioresorrant“effeC’Es’.—‘N”o"t'—ﬁ'r_fo is the day when
. stimulated--radia t-ien—of—the—biological—p art—ofnaturewill—be
obtained._ Tt is_then that the science-of-biofields—will —l1iberate
itself from the accumulation of hypotheses _and.will became +he .
" aréna of unique experimental research, the results of which will also
- T'lead medifcine towards basically newWw horizons..
~—————ZFt—ts—now;—that—we—=ar

e—just—begj:nrring“‘fd‘p‘éﬁéf:'fa'té this earlier
. __inaccessabl&.sphe-re—of—know-ledge s

cuttyof—geneticof—
an—-SSR,—and-in—-the—
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i : - ACUPUNCTURAEPOINTS>—Chapter—VIT

’ “Fcrfa‘comparattver‘tcng*time‘theTpcsttidn‘has*beenfﬁeId*rn—*~f*—
;——————mediéineithat—the+agpeafanee—e%Apathe&egiea%—processes—are~eeﬂneetedr~—
predomj_nant],}_w'{ +h _+he distnrhances. of the nervous . gystem A.D
§Eransﬂv'haS’studied:the.causesfef and -mechanisms of ‘the . development
of nerve dystrophies. .- It has been:demonstrated that the reflex -
mechanisms are -the cause.of .a series of lllnesses: ~Well known are the
e—————*ctasstcat:expertmentSfcarried—out*bg*MTKTPetrqva -whowas—able €6
—————-show—how—ehron%é—nefvoas—tensiens—ereate~a—who%e—series~offpatho}ogical
- states in dequ. s . . . .
Academicran"K.Merikov:revealed~the“close1interdependggce»betweeg
the core of the large hemispheres and the function of the innter
£ organs.-TThe"BTESV—échOOL showed that exceptionally interoreceptive
izritations*can~bringfaboutrthETappearance‘cf“heighténeﬂ—excifafibn—”—
in—gangtio seLateé—area7——A—eharaéber&a&ie-viscous—circ.le~or————
____ pathological reflex appears:and so the initial functional disturbances
can lead to a_phase-of deep organic. damage. :
There 'is no .doubt about the fact that the -nervous system is one
. of‘fﬁé‘éll?éﬁﬁracinguszstems«whose,role in the-pathogene§is‘of many.
“——*———iiinesses—unermayrregardfas-the—dominanting*factorr*‘It—rs—enough‘tc—“*
: show~that—theenefveus—system—suggerts—the—hemeesbasis—ef—the—trephicr—
Qf_the_nrqans;LALDL.Spizansky;lQ35l. ¥+ is known _that the _hemo=
dynamics ef-thefnervous-sysggm<is.cbogglv-relate@;}o the functional __
B status cf'theﬁsystemum'Thewregenerative~probesses come -also under its
- control. The idea—-of nervism 1n medicine, 18 at present being
‘ 'successfuiiy*deveioped:-rfGrTT—Kcsitsky7~V7MT—SmirnUw—t97or7*—rt—h55‘—
;——-———been~demonstratedwthat—the—leading—rele—eé—the—nerveﬂs-system is
______appa:enthin_a;whale;series_efdpathological_canditions;__Agart_from_this
. we believe that.thg;gpst;oggiggg_g;ace,.for prospective application
) to the organism'ofrlow.intensitgncharacteristic radiation, for example,
IESEf‘fEdIEtIBhr.igffﬁéiﬁéfVEus-syéEém WitH its numerous receptor
eiements;:conductorSTand—gertphervat~centér377and-entrre—sectiqns—Uf-—‘
—the-central-nervous—systems :
- We_haxg_alxﬁadg;sg@ken;of_the_lipid,membranes_haninq_semiconductor
roperties. The-activation threshold of such_membggggg_;;gg;in_;be

P

red light spectrum. . .
' THE exigtéﬁﬁéfﬁfffHé7ﬁ5§t’§fﬁbéBI€‘paﬁﬁ FFom the conduction band
——to~—the:=" .va&ence—band—tsthcwnrbyrthEfbioiuminescent—ghosghctrpid
;_____—membranes,in_the;xed;part_of_the#spectrumf——The—phesphe&ipiéémembranes—
' g;g_pbg;bggig;hu;Lde;s;qi_;heematerial,af,the_nerue_tissues_and_neurons
It is clear that red light-of even low intensity should exert an o
activating .influence on.nexve elements.- -The aetivation, like the
) pfImEfY“§f66é9§7*WIIIfﬁEﬁIf€§€TIE§EIf‘1n ¥He increaseé in concentration
. ———ofthe free—charge-carriersy—the fmprovement oL conductance,; and the —
change;in;a~whale~series~aﬁ;physico~ehem&ea%~p§epe&ties—ef—%he—membrane
- mﬂking_intn_cgnside:a:ien;theﬁcampazatiyelz_deep?penetratine__ﬂ__-
propertiestofflasarwradiation=int0'thé'ccre of the tissue, ‘it is
po§§1b1e”to;subjectrto*radiaticn.by-iaser-light of low intensity areas
: —of the#méduiIafabtbﬁ@ifﬁ::fﬁéﬁ%plﬁéi’co:d;aﬁH*EI§BTE§§E§75f_EHE—EBEEE§'
——————e£~therbfa£nﬁﬁfiuﬁthts:connection7:iaser"}ight‘appears*tu—bE“anMite—'
:;—~____Canenienx;means;atéchanging;the?energy4bé&ance—eﬁ—%he;aerveus—systemv-
: 4_Ehg;;Special;experimental.work_has_shcwn;the;pha&e_eharacter____.
of the reactien .of the medullar. section of. the brain during the activit
of low intensity laser.light, X = 6328A.( The .part of the brain
responsible for autonomic functions such as fespi vation---Eds). 1In

.ff—*———-thEfftrstrvariantTfthetfrcgs—were*radtate&fan ywith-dissipated laser

-_____lightf—wavelenqthﬁ*saiaA%Tinteas&ty~ete$mW%cmf1~and~%a*the—secen67——~—
--___ApptovedF ‘ ! e s AT N ty lmW_per—
cm sq. 'The data-obtainec demonstrate the g -
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st BIOSTIMULATION WITH THE AID OF LASER RAD THROUGH ACUPUNCTURAL POINTS-2

i reéplivating— _-e—reacttcn—ch—the—bratnstemr-tc—radtattonT**The—*———
amp%itude—of—the—reaction—increases—somewhat—when—the—iength-ef—rad
. dation is_increased from-1=2 minutes. When the part of the brain
mentioned is subjected to local radiation of greater intensity, the
i reaction takes place with some other variations of phase. To begin
: ~with, an increase in sorption is observed. Thereafter, 1ts decrease.

—However over a perivd-ofone hour, the magnttude vfsorbtitomstilli does

s —not—reach—the—normal—levels
ﬂnnsequentlgT_it_is_wholly_enident_that_the_nregpnrp‘nF physico=

- chemical changes in the medullé oblangata of the ?rog both during -

activity and through the skin surface as well, as directly on the
. brain are evident. . .o . R
E At the same time;tt—ts—an—tmdi .putable—fact—that—the—appearance
———of-nidus—{Focal-point— Eds)}—of-persistent—stimulatien—after—radiation,
.———the-degree—of which varies according to the sum_total dosage of
T light_impulses. As is. known, N. Ye. Vvendenskiy, as far back. as 1901,
on the basis of experiments made on the nerve altered. by various
_physical and chemical agents arrived at the convictican that apart Ifrom
stimutatory—WHVEST—a—graduat7‘iong—termfstimulation—existST—“He—calied-
a—sim&lar—state—parabiosésv——suchmprotraeted-stimulation—ocurring—in———
_—_~—the_medulla_oblangata_is.capable_of_creatingﬂbeneficial_conditinns_jtu;
the removal of the "pathological dominant®, from thé' vascular control
center, and also decreases the intensity of pathological impulses
from thé periphéry, which 1s of no mean significancé in the treatment
o f hypertomic—atlments:
0E~great—interest—are—the!ﬂata—;elatingﬁto—experiments—carried~———
. out_on the isciatic nerve of a frog. The nerve was suhjected both ta
. polarized and unpolarized light of eguivalent exposure and intensity. .
During polarized light radiation, the viscosity was.l.5 times higher
than during non-polarized radiation (Table 4):

.. — —"FABLE—4+—The—-dynamiecs—of-sorbtiontrelative-vnits—of-extinction)din—
— the isciatic nerve of a frog subjected to He=Ne laser 1ight.
RADIATION CONDITIONS TIME AFTER RADIATION |M +m xlo J, P
T |control ...eveees |1 5 minutes .| 68.3 + lo.3 | 0.001
lo minutes - I65.0 £ 49.3 | o.1
I hour 9570 ¥ 3655 | 0.5 |
—polarized monochromatic
| { ————(—red-light— | 5-minutes 203.0 "#15.1 0.o0l
~  No minutes 154.0 +39.4 0.l
. 111 hour | 221.0 +13.5 0.5
) unpolarized monochromatic . . -
red light ... ][> minutes 40, ——F0.01
-l i to—minutes lodvo—+—3Fo02
1-hour S54c.0 %+ 177.7

Consequently, polarized light is physiologically more active, and

brings about stationary stimulation. sSimilar sorbtion incredses are -
“—“—-atso—produced’by—unpctarized—re&—ttghtT"but~kcnger—periodeare—reqnired.
E-———%Lb—£s—possible‘te—suggest—that—po&arized—lightT—is—more;biotic_and__—_-,
ancompanies_the_nnrmalization_nf_bioenergetic_pnaceases_in_the_mgmhxane.

et .Special theoretical and experimental research has convinced us _

) that a significant quantity of bilotic frequencess are. situated in the
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BIOSTIMULATION WITH THE AID OF LASER RADIATION THROUGH ACUPUNCTURAL -:

{(Note: antagonism: interference with, or inhibitions of an organism
by the creation of unfavorable condi tions ---Eds)
This requires, naturally, higher monochromaticity applied to the
acting radiative agentdurhig therapy. ThHe gas Yaser generates
: —uninterrupted—{continuoust—radiation=—With—the—applieation—eof-glass—
— — fiber optics, the laser radiation energy can be transmitted to the
. most dispersed points on the body with tolerably high accuracy. The
) utilization of He-Ne lasers is conditioned by the fact that they .
generate red short-wave light, 6328 X, as many cbservations have shawn
—_wavere‘ﬁg ﬁlrs—varyrxrg—fronr“s“z—oo.&—trs’rooA—produce—trre—greatesr—phys forog-
tcal—effect—during—photosynthesis—and—the—-activization—of-oxidizing—
-phosphorization, and other fundamental bicenergetic processes
The polarization and cohereree of radiation produces a supglement-
. ary effect. . . g
The apparatus used can be variously constructed, beginning With
——apparatus for localTapplicationand-endingwith~ —Yight——ray-baths—
used—for—total—radiation—treatment—of—the-organs—or-patients——=
As we have already pointed out, a basis exists for the assumpition
of future perspectives of utilizing the spectral lines .in the red part
of the spectrumto bring about bioenergetic effects on the human
organism, The most physiological, and consequently, bioenergetical
T T yesonance Iines; arethose situatedinthe sho rt—vrave—band—o ftheYed-
———*ight-apectrum:
: The action_of.moncchromatic_light_photons_brings_about_the.mig-
energy balance of the « organism.. Apart from this, photons generate
exltons and electrons,. for whose transfer small amounts of energy are
T neccessary to carry them—to-conductivezones, that—energy-being
fe————equal—to—that—ef—-the-photens—in-the—red-part—of-the—spectrumi——
———Consequently, the energy halance changes_in the organism which is
. _fundamental_ for the normalization of the physiological and morphologice
' state which exists depending upon the persistence of energetic
parameters of the organism.
lne‘migratron—of—charges—atong-the—conducttve clranmeYs—which—are
—— —predominantly—in the—form-of-nerves—creates- the—-foundation-for-the—
realization of the main requirement of hicenergy therapy: the enerqgy
"suboscillations" creates . corollaries for the normalization of the
energy balance of the organism, and consequently, the regulating
systems. What is bloenerqgy therapy? Biocenergy therapy is therapy by
an—energy adgent whosequalatativeandquantitative parameters—are
- - —situated-within-power—and-spacetime—timits—of-energy-process
relationships taking place in the cell
Laser therapy is a particular case of widely applied reserves
of bioenergy therapeutic means... The utilization of short-wave red
- T—that their parameters Iie extremely close to those © fthemost————
. ———fundamental-biocenergetic-processes—taking-place—in—the—-nervous————
_-—————-—systemplred_resonanceLf~_$heremcan_be_no_doubt_about_the_fact_that_in_

of bioresonances in the green, yellow and v1olet bands of the
spectrum. A
ThHe main prithple or modern medicifnie 1S baged on the ¢ apﬁIicaron
-i———vof-agents-which-by—their-nature—are—foreign—intreductions—into—the— .
———organism and to -a-lesser-or-greater degree,.have_-a toxic influence
:——uvpon_(antibiotic properties.) At the same time,. othexr methods of .
therapy exist, for example, the utilization of properties. that are.
intrindic to the organism (hormones, microelements,. VLtamins, etc‘T
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" BIOSTIMULATION .....THROUGH ACUPUNCTURAE POINTS* -4

Low intensity therapy in the . wvisible and infra-red
bands is biotic ray therapy. .Such light action does not produce
‘any new processes in the organism, but either weakeng or Ilimcfeases—
cthe existing ones: Lightactionstimulates—the—cell—elements—and———:
—nerve—conductors———But—it-is-—neccessary-to-observe-that this
stimulation in is not unlimited,and can entex an arrestive phase.
Thus, the phase character of stain sorbtion by the medulla oblangata
) or iscial nerves demonstrates the development of the so-called
- parablotic conditdons during the summaticon Of Llgﬁf‘Imputses—attaining-
———a defintte magmitudes
———————————Aceerding—te—the—epinien_oﬁ—NTST—Vedanskyf_parabiosis_is_a_______
thorough stimulatjon, that is, a local,. persistant, non-distributed
stimulation. In the first (level) phase, the nerve loses its .
ability, in various ways, to react to strongeand weak stimulatory
. agents, .,including 1ight agents. FurtheY, the nerve responds to
s———theactionm of weak;—andnot—to-strorgi7-facteors+—As—the—precess—is———.
. - ————*Ytengthened;,—an—arresting—stage-may appear,—in-the absence of
) an external wvisible reaction_to _the stimulant used: Conseguently,
when selecting exposure and.intensity it is.. neccessary to work
out the initial functicnal condition of the patients. With the
~ presence of. initial phases of parabiogis the reaction willbe
——prdportionalto the-tength-amd—intensity of—stimuwalations—3It—is
.-——————alse—indispensible-te—take-into—account-a-parameter such-as lability.
The mare labile.a nervous system.is, the lessexr the dosage neccessary.
Here it is probably.neccessary to follow the reccommendation of I.P.
Pavlov:. "There.is no doubt that. the dosage has a much greater
o significance downward than.Upward. .  THe whole art of varying-dosage
- f{s—downward:*—{Paviovclintcal-Proceedings/—¥ol I 19545 pp+—F%)r——
. =————In-order—to—seleet—the-optimal-exposure,—it-is—indispensible to carry.
:— ouT7  careful clinical and functional analysis. Particular attention
___ should be paid to the lability of the vascular system and the
electrophysiological indicators. . During large amplitude changes 1in
the £illing of blood in vessels, the amplitude and frequency of"
_‘—‘__Biﬁﬁﬁfénttats*shcut&—proceed—to—minxmai—exposure~and—tntensityu
o TE—tufns—e&tT—the-results—oﬂ—elect:otherapy_can_flnd_wide________
——  application since the root of most ailments lies in the disturbance
of the nenmrovascular trophic.
Naturally, the best results should be expected from neurdgenic
ilIlnesses and Inflammatory processes as wellas disturbances—of —
- TTTTTTthe meurovasculartrophice—Positive results-are-te-be-expected—Efrom—
—————the—various—disturbances—{arthroses)of-sericus-neurelogical illnesses.
Their use is not reccommended in states of acute vaseular disturbances,
pre-insultave or pre- infayctive states, acute inflammatory processes,
e with the.appearance of sepsis, -and various other diseases, when
T stimulated, may. brlng about- undesirable consequencess :
apy—should-be—ecarried-ount—din——
———*———cendttieﬂe—whteh—we&%é—be—&néueive—te—the_maximnmAamnnnf of :
———___bioenergetic_resonance- .
~ To_achieve.this, a specially equipped iselation chamber is
required for. the isolation.of..electromagnetic.and sound waves, and
.~ - _ maintenance.of constant.electrical parameters of the medinm, Usually,
=T in practical therapeutic work;andduring experimental—investigationsy-
———theelectrical-state—ofthe—airin+-the-chamberis-not-taken-into——
tir—— —account. -Such-a situation is undesirable in the case of lasex xay
——  therapy. Accepted.as a norm, are 150-280 light aero-ions in one .
cubic cm of air. For this pumpose it is possible to.utilize an
- electrofluvial point-tip ionizer producing up to 5000 aerc-ions -
pPeET cubic cm, - regulating the mumber of tipson the filiment—it—ds—

?“*———‘possibie—to—achieve—a-rggu}ar—ameunt—ef—%eneza%iea—in—the—region. N
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Biostimulation.,..through acupunctural points =5

In the chamber where radiation takes place, it is neccessary to

maintain a weak light-green or twilight lighting. . Light isolation

priocr to the procedureé is carried out for 1o minutes. Consequently, the

J——camera-servesas a means to creatingconditions—conducive—tothe—
——energetic—calmof-—the—patientls—organism,—-In-eonneetion—with—this

.___.only the inner endegenal pathological phenomena will bring about

T - - various disturbances in the biloenergetic system of the organism, i.e.

L .nen-stab+® characteristics. The.problem of procedure timing also

i . plays a certain definite role.

- ) bicenergeticprocesses; the most—effective
© -——" procedures-are—nocturnal,—frommidnight—te—31-2AM.—In-this—period;——-
... it is possible to ohtain the mast pronounced resonance effects within
fep ‘a few hours after a single dose of radiation.. However, morning procedure:
7~ . from. 9-1lo AM.are passible.,. The anisotropic bfoplasma is subjected
" T €6 Tthe greatest changes. during the night from midnight to 6 AM.
;f—ff~ThiSft5fafperIod‘Uffieastfbtcprasna—cpncentratIon7‘=and‘that‘ts*why—*“—‘
———any-weak—action—will-—be-more—effectives
Such diurnal rhytym of activity. should be_observed, especially
during radiation of. sensory .nexrve centers, It is known that night
constitutes the "kingdom" of the vagus, for during the day, the tone
of the sympathetic nervous system increases.
At presentabout 4o physiclogicalfunctions are known, subjected
: to—precise—eyclical—ehanges-with-a-peried-approaching—24-hourss
——(N. A. Agajanyan, 1932.)
: One of the important problems is to localize the activity. _~—
In physiotherapy, the discovery of the reflexogenic zones which '
insure the Specificity of reaction of the various organs has found
i——recogmition—(AsR Kirichinskiy 1959+ Quite convincing physiclogifcal—
. interpretation-has—been-given—to-thetink-between—the—inner—ergans—and-—
- skin surface. At present, no one is in any doubt that the processes
taking place .in the internal. organs are reflected in the perpheries
- of the skin surface. The connections between-the organs and. parts of
- the body aré Of vayyous type: taking place through the vascular,
tymphatic;—ornerve systems:—It follows that It ispusgible to obtalinm
.. ~————a-whole-series-of-resporse-reactions—on-the-part-ef—the—internal———
- oxgans_when the = - reflexogenie zones subjected to the physiofactors——
- gives The effect of a decrease in arterial pressure. Functional
changes on the part of the inner.organs of the miner pef@is are
o ocbservable during action on the. area of. , however it is
s————meccessary to takeintoaccount thattheprinciplecf strict— =
—  segmentary—innervatien like—that-eof the surface—of—the-body-as—well——
--—___as the internal organs are  not wholly supportable, that is .
the stimulation does .not only spread. in the area of this or that segment,
. but. has. its. points. of departure beyond.its confines.. This is
- conditioned. above all, by the fact that some. peripheral nerves or
. —trunks comprise the fibers of several roots. —AlI thisdisturbs the
:i————segmentatdon—of-body— - skin—surfaces—connected—te-the—spinal—braincord.
For_ . hypertonic therapy purpcses using the action.of laser
light, we.chose_a series of (=flexegenic.zopes known physiothexapeuticall:
. The. . most effective one is the gate. 2one (portal).
' N The other method of action on a.pathological nidus is that of
- photopuncture,s That is, the action of laser rays on the gcupunctural
——points;—localized-on—the—surface-ocf—theskins
iz : At present, there is no concurrance as-to the biocleogical nature-—
of acupuncture points. Chinese doctors as a result of thousands of
. years of painstaking observations have discovered six hundred and
o ninety three points on the human body, which 1f stimulated, produce
fully constistent physiological reactions and therapentival effects.
T —————Accoring—to-Jdapanese-medteal—literaturey—there—areinall—12o -
| . h <9000 _-uh'.‘.‘) j‘u"&iﬂ.. 11455 3Oy =
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Some authors suggest that in the aspect of ontogenetics, that
these points are the relics of atavistic™ (ancient) facrors in
stimulating—the sytemomtogeneticallyspeaking, which-are—intricately:

. ———eornected-with—the-nerve —centers~
: V.G. Vogralik (1961) suggests that the Chinese points represent the
greatest activity on the system of "skin surface--internal organs"
interactivity when projected on skin sectors. They contain nerve
receptors carrying the stimulation in a centrifugal direction.
ATKPodshibyakin—(l96cy concluded—that—theskimnerve points—
————~——ef—fregsv—fabbiEsV dogs—and-—human—beings—eoreespend—to—points-of
: bifurcation-in the nerve ‘trunks; espeeially in the area where they
Q~:» . eneer the-skin. . According to him, the measurement of characteristic
: - .physical aective. points is of great diagnostic value.
. Data have been ebtained about the majority of acupuncture §6Iﬁ€§
————‘“-possessing‘higher‘eiectroconductivrty_*—(V—G— ' ‘Adamenkc“and'v L
° ———-———Raykov—%969}—~—Speeia%~app&fa%us~has—been-b&i%&—te—determine
electrical resistence
There has been talk -about. regardlgg the nature of acupunctural
points as being: semiconductive.in nature. . (D.L. Parmenyenkov, 1970)
Thus, a. typlical volt-ampere characteristic was obtained, of a distinctl
non=Iinedr character, As a restult of marny determinations of-electrical
- —resistance—magnitudes—in-acupunctural-peints—in-humans—and-animals; —
a_distinctly significant statistical dependence of this magnitude-on-
the polar ¢ cha;gq;er - of the voltage applied_was dlscovered ] (it was_ __
of a semiconductive nature).
In recent years, there.has been a con51dera51e growth of interest
T Inmresearch madeinto the basics~-of acupuncture=-the fundamental ~ ~— -
prineiples.—Teo—-demonstrate—this,—the-ministry-ef-health- protection-of
£ : the USSR _has decreed that it is neccessary to develop research in_this
direction, and in 1972 an all-Soviet conference on acuuuncturg_problems
was held in Leningrad.. .

(A

———“——tc—disccver—the—bidphysicar—nature—of acupuncturar“points and their -
-'———————interrelatéenshipsT—aE—the—fepabiie—ministrymef—hea&th~clinical~—————
hosgital in the Kazakh SSR : —
Laboratory assistants V.A. H Hruschov -—and M.,A. Vorobyov_came
'V forward with scme‘interesting'concepts on the mechanism of the
therapeutical effects through acupuncture points.” They suggest that
T rnormally functioningbiclogicalsystems pessessTthe intrinsic — -
~———eondition-ef-entropy-balance—expressed—-in—the-formula:

dS, /dT + dSﬁ[dT = O

where dS./dT is the rate of entropy change due to the forces disturbinc
—  the sysf%m*from equibilibriom; -and-ds 7/dT {s—the rateofentropy
——~————change~&ue—to—activity—of—forces—rege%eratinq—the—system~——1n~the—case
————of pathological changes-in-the -system, the entropy-balance is .disturbed
: ———_due _to_the increase of D dS./dt or the decrease of 48,/dT. This

leads then to the inequality?.

- 7 AT >0t e, the irre procegs==
ds,/dT ¥ ds /érﬁ—*> € ¢ irreversable process=<Eds)

= The-disturbance-of the-entropy-balance is-accompanied-by-changes

—— in subject resistance. With the incxease_of entropy. the resistance .
begins.at first to drop to a certain minimum magnitude, and then o
increases and reaches a significant point many times greater than the
initial one., (A.K. Prits and M.N. Cherkas,; 1570}
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: ————————disturbance~of~a—root—type{binding“*—Eds}———The—majerity~ef—patients—
had constipation-and a disturbance of urination. .In 3 cases, bed=
.- - soxes were ohserved.. Clinical labqoratory research showed that in
. 3 cases, leucocytes numbering ‘9-12 thousand were observed. The ROE
_ increased from 25 to 60 mm.  1In a number 6f cases, sub-fibril
T temperdturés; were observedr - .
——————————~—Prior—to~the—patient*s—entering—the~repub&ic—ciiniea%—hospita}—o
;—————the-ministry of health of the Kazakh-SSR,—they-underwent-a-long=term-
_______cnncentrated_hxeatment+_cansisx;ng_Qi_disiniectlng_and_dissipatign___
_ - methods . (medicines) and sanatorium . treatment..
. ' However, in 6 of the patients, all the methods of treament
. enumerated above dld not.give any positive results. An, in inly 3 Wel
any permanent—improvements—observed:— Thus;—the—existing-methods—of—
—— treatment—of-myelitis—turned-out~to-be-noneffective.——In-connection
with_this+_takingﬁ_ﬁintq_account_experimental_dataL_all_patients were
subjected to courses of treatment of He-Ne laser light on "actave
skin points" and reflexo-genic zones. Treatment a was carried out
inTa special chamber, which was protected by an electromagnetic scree:
. The—results—of-treatment—with—the-aid-of—laser-radiation——carried
o ———out-in-a-period-ranging-from-20-25-days,-surpassed-all-expectations.-
_______Eirst+_a£:er.the_course_of_xherapyéwas_completed¢_xhe-pain_synd:ome_
completely disappeared. During. and after treatment, a decrease in
vegatative-trophic sistrubances was observed, a-healing of bedsores,
N an increase intheelasticity of the skin, a decrdase -in the
{i———————Dbrittleness—of-nails;-etci—All-patients—experienced-a—eansiderable—
_ _____u_improuemenr in their somatic state., . ..In 2 a casessy-an improvement in
S the_kinetic functions was observed. .( 1 _patient began to move about
' on his crutches, and anether abandened his crutches, and began walkinc
with the aid of a stick.)
. Suchare the experimental data and=elInical ObSETvations
- ——demonstrating-that-under—the-influence-oflow—intensity-menechromatic
- +———_coherent-polarized-radiation, an-activization-ocf the energetic pro=-__
;. - . cesses-takes- place_in_the pnervous system;. The frequencies in_the
' short-wave. band of the.red spectrum turn out to have an energizing
influence on nerve receptors.. A significant role is played here by
tHe second Rarmoni& Iying in thHe sector of mitogenétic radiation and
created—as—a result-of—the-absorption-of-2-photens—of—red-tight—from-
a- -He~Ne—0QG,
Experimental_and_clinical_data@_p:esented_abqvel_gontradlqt~_~__
the views still helld on the non-specific thermal character of the
-~ action of electromagnetic radiation.on the organism of animals and
man. What are the mechanisms of non-thermal effects or laser radiat-
. ———ionm? —These guestions—<can be answered-after—acquaintancehas—been——
i————made—with—-the—concept—of-biOplasma,—through-which—-the-actionof — —
electromagnetic radiation is effected.
eal A completely new field of directed regulation of the bioenergeti
state of the organism is being discovered. The resonance bioeffects
inducded by radiation rorce us. to.create new coﬁcepts about the Tiving
: —organismy; as being a whole; imwhich—theenergeti 'c—processes—tie-at
———————the—foundation—oﬁ—all-man;ﬁestat;ons—o£~li£ev_—ﬂhe_concept~o£_bio_——
~.—__ plasma has been_formed, which better helps.us_te _undexrstand the_ cause:
lving at the foundation of life, and opens new perspectives for the
.. directed influence an normal and pathological processes.
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The many bibliographical.data. on. the measurement of resistance
. of acupunctural points show that, in pathological cases the points
4’——_“——‘utrrrzedfin—therapy—have—a‘reststanCEfthatﬁrSﬁmany—times—smaI1er*than
_ ————u——that—of—the—skinv——And—infehronicfeasesT—their—resistanee—attains———
:—————magnitudes._exceeding that of the skin After treatment of illnesses,
: the resistance of the. points is restored. (.E.S. Vel'hover 1967,
M.K. Geykin 1970, B.X. Shuyskaya 1970). e :
: ' The dynamics of point electroconductive changes.from normal €o
, pafmsrdcjﬁmfég“‘aﬁdf‘zqa"rrffonrp'athUI'crgrcarr—tU'ncrma‘r,—grve—grounl
- to-assume—that—these—changes-are——cenneeted—with—the disturbance—of——
;——————thementropic_balance_not_only_in_thé_pathologically_changed_organs,_
:———but also in the points themselves. The pdrallel changes in balance
’ in points and organs are explicible by utilizing the grasmic memory
model ( V.A. Hrushchov, 1972, 1973).
: In~contrast—to othermemory modesi—found—tmthetiterature,———
————the—grasmic-model-ensures-the—time-measured-disclesure-ef—the— —
incoming inFo:mation_beginning_with_symptoms_of;greah'est_intensity__
which is very important in the present.case.. -(N.M. Amosov, 1964,
and A.A. Bratko 1969)...The ememorization of information takes place
in the memory cells, conventionally térfied @eceptors. THe HEarest
) andlogy to dccepto rsTare neurons, but they differexc—fromthembecaus:
o of-their-basie—simplicity. - —~
: An acceptor is a junction in which connectians from _and ta it
are led. from other; similar acceptors. It is characterized by its
: stimulatory potential, dependent:.upon. the number and. intensity of the
N signals of inhibition and stimulation ¢oing through the Connections.
'*f—“———fﬁxrrowanCE‘iS'madETfor:signaiSftc—gcfin—an“oppcsttEfdirecticn“but—with
5:—ffff¥ﬁjreat~suppressien~+redaeEien%7~—8tima}atery-gn&—%nhiba@ory—signaLs—~
. passing through the acceptor carrespondingly stimulate or inhibit it,
—and.becoming weaker, continue further along.the connection.
- There are two basic types of acceptors: l) primary acceptors
.-which do not manifest themselves in the infdtmation Memory Processes.
) - . Thelr sole connection is eftler with a dator accepting tnformation—
'f———————or—dators—from—Whieh—infermatien~£s—extraetedv——%+——seeenda&y—accepto:
———————manifesting—themselues_in—the—p;ocess.of_memorizing_iniormation_____
—— (storage). ‘
The intermediary link in .the creation of a secondary acceptor is
a donor. A donor is a periodically.occurring I#RibIitory Signal in
a randon point gitdated fnthe memory blockarea it placeswhere
thure~is—an-absence—ef—cenneetiens—and—aeeeptersv-This~£nhibatory——
- _—*_signa,l_which,_:emoyes__the_Pafpnfi al {(depalorizes). from the most
stimulated acceptors, forms.a.link with it.. After the formation of
. the link, the inhibitory potential .jumps to the potential of stimulati
. - and as. a result, the potential is.restored.. to the most strongly
T stimulated acceptors : =
il —The—primary—and-secondarypotential-acceptor—differences—form——
- h‘_a_giatu:e_;eflecﬁmg the character of +he gj gnals received hy the
P ——— " model. The inhibitory signals coming from the donor erases this =~ __.
L picture as though.concentrating it in a new acceptor on.account of ‘

- the. links formed.- The formation Of the next acceptor. 1s Characterized
D by fne:Iadt"tﬁaf*aﬁazf?fromﬁmemﬁriztngfthé‘neW"pictureT“tt—aIways———‘

: creates astrong link-between—thepreviousty-formed-aceeptor-on—accoun
T——————of-its-strong stimulation. —Depending upon-the specificity of balance
~: —— . @isturbed, the chain stimnlated.is_the one that is most strongly
= linked with the most stimulated primary acceptors. The circuit of
acceptors formed reflect the consecutiveness of change of the stimul—
ated pictures.,
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STIMULATION BY RADIATION~——-THROUGH ACUPUNCTURAL POINTS-8

It 1s ndf“ﬁlrrlcﬁIf—fﬁ—Eéé—fﬁEfj_Tf_Iﬁ"fﬁé"ﬁfdbEéb—éf—mémﬁr”
——~————creation7—n0fsignaks*arriveT—then—the*consequent-memorizing~of———————
pictures—will—bring;about-the;doubling-o£~previously—registered_—_—_—
chains. Depending_upon_the strengtht of ‘tinks, this. process can sprin

: from one sector of consectutiveness:to the .other, omitting or gradual.

settling on the very same picture. Thanks to the occurrance of the
- 1nnibiting SEimulating sighal ., the picture forméd wherd EHEe

...;; auueptu;b_appearfdoeSTnotroniy—refiect~the—signais coming—in;—but
—————alse- _Tnose ~that-arrived—earlier,—That—is—why-the process—of —
- registering and distributing: information in the. grasmic memory model _

-._is connected to. a unified whole, which apparently is very convergent
with the.processes. that take.place in.biological systems.

On the bails basis of this model,.letsfus now consider thHe CONAecE]

;——r———betweenfthefpcrntSfand?the#urgans:——Wethave_afmemory—biock7—in—which‘
t———————»there—is~a—karge—ameunt—efraeeepter—eireu&é57~appearing~in—the——————-

development process of the hiological sample, they reflect the infor-
mation of the entropy balance of.the.organism. From this number, it

is possible to extract a group.of chains (circuits) which are connecte

by means of the primary acceptors with the organs in guestion, and —
“thetrcorresponding—acupunctural—points. : - _

When—the—entropy-balance—in—the-organ-er-point—is- disturbed,a——

:————stimnlatory signal appears on the primary acceptor _and__ further

on_, on the group of circuits. Depending upcn _the specificity of
" balance disturbed, the - ..chain stimulated is' the one that is most

strongly Iinked with the most stimulated.primary acceptors. AsS a
result-ofdistributing—the—information—down—altong—this <hain;—the——
—inhibitory—signaL—reaeheSAthe—active-datersT—whese~w9rk—restores—————
the_entropy_balance#_then_ampathological_process_appearsmin_the_____
corresponding organs and points,. which. is reflected in the. resistance

‘af these points.. . : : .
' The stimuiation of points during Thetapy- ilicreases the disSturbanc

of—theentropy balance withinthem;andconsequentiy —increases—the-

- ————=—5timelation-of-acceptor-groups-and-peints-conrected—to-them.—The——
-__;___”_inc:ease;inrstimulation;leadsmto_the_inc:ease;oﬁuthe;inhibitory_signal

normalizing the conditions -of balance in.the-very point and organ, _

- This is what achieves the therapeutic effect.. The restoration of

- balance takes-place more . rapidly in points as well &5 in l&ss=
———“***crganrzedfsystem57—thenfth055fwhich“organSTmake—upT-*ThE’proceSS"td%—

norma&izatien—takes—plaee—very—gradua}&y7~whieh—peints—te—the—complex—

—1ity of the physiological processes.restering. the_balance.

The present model allows the restoration of the entropv balance

during the acticn of the acupunctural. points, not only in the
A organs, but.in. the the acupunctural points, since £he connection

;__"‘__“BétWEEH_tﬁE“pUIﬁt’Eﬁthhé_UranTESTWEIT“HS—the‘pUtnt=to=pOint

——————coneection-are—the—same—in—the-modelling-process+

In the *Aksay” ministry of health child clinic of the Kazakh
SSR, B.2. Shuyskaya investigated the dvnamics of the skin galvandc
reactions of points. The apparatus used in the search for acupunctura

- points and. the quanitative evaluation of their electroconductance
T J¥as V.G AGamenkots {1967y “biometer*—composed—of 2 electrodes;—one

’

- aﬁ—zinc—and—the—ether-ef—brassT—eennecteé—fe—a—miereamaeter——type~m-l3

M=265 M, M=266M, M=95, During the search for points, the passive
Zn _electrode was attached to the hand of the a patient, and the other,

active brass of copper electrode clasped.in the ~~hand of the experi-
menter was rolled along the skin .of the patient. The moment the

‘*‘“—*f‘abupunctﬂfar—pUInt-wag-arsEGvéreaT—thé-mtcruammétér—neearé“aéfiéctéaj

"————channel, and the brass electrode.

——————revealing-the-cirecuitformed-betweenthe Zn—-electrode,—the-conductive
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On account of the electronic level differences in metals (i.e.
o work function of the metal-—Eds) a continuous EDS of points also
- appeared (electro~dermdl=signal? =--Eds) deperndent upon the channel
resistance-adjusted—on—the—scale—of—the—apparatus—{ives—calibration—-
z : EdS} v

For purposes _of_ quantitative evaluation of resistance it is
indispensible to work out the most optimal measuring conditions,
since the amount of resistance.depends upon the degree of skin moistu
and the pressure of the active electrode on the skin, etc.
B The—following methods—wereused—inmeasurings—The—skin—of—the—
————patient-was—rubbed—with-spirit.—The-zinc—electroce—was—wrapped-in——
c—— muslin, soaked in a .physiological solution forx the puxpose of increas
ing sensitivity. If a low-sensitivity microammeter of the M-130
or M-265 M type is used,  then the searcheelectrode is slightly
moistenéd, Wheén both eléectrodes are molsténed, sensitivity iTcredases
by afactor—of3~-5-—Themost—sensitive—apparatus—is—the-M-266M——
with-an-amplifier. Thanks-to-the considerable-amplification,—it-is -
_______pgsaible to. work. wity dry skin without the »_need_of moistening it.
. The constant pressure. of the electrode on the skin is very
1mportant in the measurement of- electroconducaance.. we made use
. of a constant-pressure electrode whichemployed a spring mechanismi—
2 For—the-registrationof—-electroconductance—in—a—dynamic—state;—
we utilized a microammeter type M=95 with shunt trodes in the
form.of Ag _and_Au discs .-of an area of 0,25 cm”_ were used, which wer
placed on the acupunctural points.. After the 'sk in-of the patient
.. was cleaned_with spirit, the néccessary points were found,onto which
ST a conductivepaste wasTapplied; andthenT wtth‘the“ “help of
leucopltaster;—the-electrodes—were—fastened-ens

i 'mhismmethod_perm;ts_the,neglstration_of_simultaneous_:eSLSLAnce_

radiation, which is very important for the evaluation of the reaction
- of the patient to radiation..
Indispénsible  are fﬁrtﬁéf—éffbrﬁ§“fo find‘waye‘ar_WGrKthg_ﬁﬁf‘
"———————the-most—optimal-means—of-measuring-the—electroconductance—and-the—
-——— creation—of-sensitive-apparatus-that—can--be-more- Convéently-used.——
Qne_of the ways to_ohjectively ewvaluate_the_initial condition and
reaction of the organism to radiation is a.modified skin galvanic
reaction, registering changes.in .electrical.properties..A similar
method, in thé evaluation of emoticnal - reéactions, in both normal —and-
———hypnotic—states;was—applied-by-V+G-—Adamenko—and—V<ERA ykov—(1968}+
! Du-ring—therapy—of-chlld-cerebral._.paralysisT—a—monochramatic_red~
—_ light He-Ne_ laser, LG=75, 6328 A, radiation power 25 mW/cm”, was used
Radiation was applied continuously with the.aid of a concentrated ray
. which was dispersed by a light-training device along the acupunctural
points. (T.M. Shakirov, 1972). The skin galvanic reactions were
LI———Tregistered—fromacupunctural-—points—on-face;-hands;—and—ltegs—as——
t————————reccommendedv——The—registratlon—oﬁ_electrical_szgnals.from_the_points
S .. was EPP-09, enableing the gradual _dynamical processes or normalizatio
- of locomotor apparatus functions of the sick children to be
- monitored.: The electrodes were put.onto.a paste for better skin
contact, -
5 chtidren—“a;ariﬁ&ﬁﬁwere—examtne&——”i4—suffered—frcm—congen1t
——~—————eaeephaLepathyT——O£~theaéeT——}%—érenean—extrap amidic—form,—2 from—-
- e a pyramidic form, 1 from a mixed . ‘.form and.l{from tortial distony.
el .. Depending. upon. the disease, the:following. points were taken for reg-_
istration: . sken'-men', .Jau-Huey, shao-tse,tzyan-yuy, vey-guan',
. ney-tin, bi-quan'!.. The skin galvanic reaction registration was doné
‘Wme%dﬂﬁmmmm&mmmﬁrst‘

day, the 3= Sth day, the 9- llthgaays, and after 25 procedures.
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The curves obtained give a presentation of the dynamics of change
of the whole complex of electrical properties in the organism of the
- chlld, "Electroconductivityand  the raser-fnduced potenttalschange—
Lumpd:ativety—stowiyfand—the~muscle—potential—action~is—distinguished
p———————by—xapid—changesvu—The_muscular_potentials_connected_mith_the.activity-
of the muscular_system . . permits- the evaluation of the physiological
activity of muscles, which is very important for the determination in
Objective terms of the patient's condition, When suffering from
. ' ¥ hyperkinesis. T
Inthealthy childrens in-a—tranguil—state;—the—curves-obtained——-
- -—————fduring—ﬁegi5tration~were—characEerized—by—slow-waveS+__During.muscular
1_i____h;_mmyementk_and_irs_xoluntary_inte::uptiQnL;high_amplltnda_énd_ﬁzQqugasy
: : ~vibrations appear on ‘the background of the slow waves, which are
characteristic~of”muscle'potential action. In healthy children, the
character of the curves is more syimetrical; with sloping crests —and—
. ‘———T——graduatftaperingfoffT‘TTnTthe*republtc—speciaiistf”Aksay“—child-ckinic,
~”-——T———mTMT-Shakérev—and—BTZT—Shuyskiy.registered—many_skinmgalvanic_reactions
: _______from_ﬂactinel.paints_an_the_skin“in_healthy_child:ﬁnL_gnd_thx_éil___
have converging elements. (seem to coincide).
In patients with.acute symptoms of hyperkinesis, and changes in
the tonus, many differént kinds of eléctrogenic disturbances have ———
1“—————“—been"observedT—ﬁifferent—electrical—syadromes—andfphenomena—take————~—
placeT—differing—from—the—norm—{LwSw—PeteLin—LBJq}w——Characteristic——
-;_______of_such_patients_is_the_high:frequency_component;ﬁhich_neflects,a___“
condition of muscular. electric activity during voluntary interruption.

L.S. Petelin (1970) observes that patients with hyperkinesis possess
- an increase in skIﬁTQEIVéﬁIE'EmpIIthaéfféébfibﬁ"énd‘fféﬁﬁeHCY“bf___——
muscular vib:ationS‘fcontracticnsf—generally*taking—p}ace~in—the~————
: form—e@—salvos—{spasms}T—developing~synchronouslyv_—According—to_the~
_______degree_of_synchxnnization_it_is_possible_tqnconjeq;urg_thg_igh}ii;y
of the neuro-motor units, channeled inta the motor activity.
. In the majority. of curves, a certain pericdicity of electrical
processes can be traced, which take on the form of pulseé rhytyms,
- a be;ies—of—puises—is—observed~with*the“fall~in~electricairactivityr—
. ——————~Quant&%ative—éifﬁerences;in—amplitude,udurationuof—pulsesr—and_;
- frequency of bir vibration.is_observed.. Unfortunately, du® to the_low
‘ ‘ speed of the registration, it is not possible to say anything about

the frequency of vibration and the degree of synchronization.
‘ As fEf—EEfEHE"EﬁﬁIIﬁﬁdé?ﬁf_mﬁgbﬁlhr—vibfaEfbh“ig‘éohbérnedT_ff“_
devreased from 3 —to 5 times—during-the processof-therapy+—The
----————decrease—invibration-amplitudes-is-ebservable immediately-after laser
action. The curves representing . the _electrical conditions take on_a_
- : "calmer” shape (form} and.in the sick patients the muscle tone °
. ~ decreases, a-weakening comes .about.. ~
: It 1s neccessary to observe thée presence.in nearly all the
' :3"“"“'jiifréﬁfs—bn—tHEf3rd—and*IIth—day—the—presencewoffa~reaction‘expressing
‘ ————itself—in-the—censiderable—4inerease-of the-intensity of-electrical —
. ———————phencmenon,-the increase of the amplitudes of mus '
and intensification.oef hyperkinesis, These symptoms gquickly disappear,
and towards .the end of the course of treatment, diminishing of high-
frequency vibrations is observed, conditioneéd by muscular electro-
activiiy. The decrease in amplitude of these vibrations—is—accompanied
:’*——————twhafmarked—&ecrease~of~hypérkinesis—&nfthe~eLiniea&—picut;er———————-;
: In this way, the modified skin galvanic reaction reflecting the.
o—— electrical condition of. the organism.permits the oblique (indirect)
evaluation as to the degree of hyperkinesis dominance and permits

the objective evaluation of the therapy carried out.
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STIMULATION BY RADIATION. veo .THROUGH ACUPUNCTUR.AL POINTS =11 -

: Aparf—frbm‘that“—datafcanfbe—found“tn—ttteratnre-pcintrng—tc-the
————connection—between—skin—galvanie-geation-and-the-reticular—formatien
————————o£_the_thalamusf_hype:thalamusr_anddthe_sensorvarpa .and- cortex. i
— __of the greater hemisphere.-. Consequently, by acting on_ the reticular
formation by means ofnradiating the -diencephal region with the help
of the method-described, 1t Is possible to control the reactiveness-
of tne‘fndfvfduar_'rogether—witlr-ther—regrstrat:j:un—of—skirr-galvanrc—
s ————reactitons;—indicaters-of-electroconductance—of-channels—were—taken—
-——————un¢ting—bhe*acupunctuxal~pointsaimicroammeter_MzasT-with_shunt¢______
-______ electrodes-Ag and Au).  -Data obtained are presented: in table 5. :

Caption of table-5: - Changes in the electrpoconductance of channel
T27a=-122 (left leqg,- in microamps) during MKS-thérapy of children
-———suffering from cerebral paralyses.
mheﬁfegksEratien—ef-eleetrecpnductivity—was—earried—out—untiL——
treatment on the-1st, 3rd, 9th, and:11th days,. and at. the end of the
course of therapy (after-25 procedures).
- On the third-day (the-sum:duration of radiation lasting from
3=15 minutesfF a decrease-in electroconductivity by from 1.5 to 2 times
———was observed—im compartsonwiththe—initiali—ltevels—With—theincrease
‘—————eaf—the--sum—dose-by-a—factor-ef—4~5-an -increase—-in~the—electroconduct~
ance index takes:place-on the:9th to 1lth:day which_remains high until
the end of treatment (l.5-3 times:higher than t the initial level).
Of inter-est is:the .faet- that the electroconductivity of channels
increases Sharply by a.factor. of 2 atftéer.a single dose of laser
i radiatiom and—decreasesbelawthe—imitital—levelonmthe3rd—day:—
——After—threefold-radiation;—the-increase-of-eleectroconductivity-is——
o _again threefold-{ from-o:ll to 0.34 mA), with the initial indices _on_
: the 9th-11th day - remaining at the-:same level: (0.36 mA). The appearanc
of a sharp increase--in conductivity:immediately after -the-laser
- action and. appearing within 5—-1o0 minutes was-oebsérved whén both
———— = --smati—doses~{3o-secil and large-onas—{sum-dosage—towards—the—end—
———————~o£—the—course~being—from_34—l34~minutesLAwere—agpliedT——Such-an~inczea
in elect:oconductivitg_is_appa.entiy connected_with_the_photoconductiv
- effect. .
Photoconductivity takes place when the- photon energy of the
stimulating Iight-rises above thé- significant th¥eshold.” The red
:————light-energy in—the waveband choser-by us is optimal—for—the
————enmissionofelectrons—into-the—<conductive—-band.
On _the basis of this it is possible_to. suggest_that_the_generatic
of "free" charge carriers.and -the.occcupation of electrons in the:
o conduction. band:takes-place as a result.of the -action of laser--
- radiation whlcn_brlngﬁ,about anﬂlncrease -in.-electroconductivity. At
: - zrTevel —{with—sYight———
————————vasiat&ens}~ever—a—9&5&9d—eé—%%—mia—a@tezx;ad}atienT—thch—ean-be————
—— _ explained by-saturation of electrons -in the: conduction band.
.. - The decrease in electroconductivity on the third day is_
interpretable in 2 ways:. firstly, as the intemnsification of the-
recombindtion processeés, <decreasing -the eoncentration of "Iree™
- carriers;andseeondly,as~the reaection ovi~the-organismtothe—
—————increaseddoses—whieh-bring-about-an-arresting-effect.—THe-perpetuatic
- of the initial-level of eleetroconductivity towards the:- ' 9th and-11tk
day-is“apparentlymconneete&"withwthe'establishment-oﬁ.new energetic
homeostasis.. »The-. . - level of conductivity is maintained throughout
- all the periods.of-.observation with - the-exception of a few increasec
‘———“——tnaICES‘tmmédxatﬁlyfaftér”tné‘taser*acttcn—and—cver—a‘pértcd—cf
- 5 m;uuLes—~therafter——é?he—%atter—fs—typtc&%ﬂaf—&}i—cases7~as—has—beer




Such stabilization of conductive . indices of a definite level
t——“————_Which—are*matntatned~over*a*périﬁa“fr6m“ﬁHé—QEH_EB_IIEH‘HE?TTdurIn§—
————————all—periedsfef—observatien}7*8peak‘for~the~attainment‘of—a—definite‘

saturation_th:eshold¢_that;is_to_sayr—within-the;fLrst—&e—daysT—with
the - increase-of the sum (total) dosage, the electroconductive
indicatiors -increase te. a definite limit. Concomitantly, an increase
, in the intensity of physiological reactions takes- place obtaining
——————f—its—maximumTfrom*the—gth*to*IItﬁ_aayfaf‘ﬁfbcedure. Towdrds the
:.———-—~——25th—preeedure7~a—deerease—tn—conductivity—iswobservableT—and—after~'
- the actiaon hyflase:~aA3=£old—increaseaﬁmas—eompared—w&th—the—%nitiai
level-~-is noted. - ~ -
This high level persists during all ‘periods of observation,
which demonstrates the- increase -of. the ‘energy resources of an organism
— ~treatmentof factal nerve Iesions In order o objectively
make—diagnostie—testsaand-with*the—aim—of?working—out-tndivrdﬁar_‘_‘
doases_af;lasa:;ra&ia+1nn;a_methodqofﬁmeasurinq;eleetroconductivity—-
of channels unitiqg¢§gq_iagial_asupunctnral_points;was“applied
(B.2Z. Shuyskaya, -T.M.. Shakirova, *1972).

For the purpdse of searching for points-and a numerizal evaluatic
Of;eiectrocnnductive—tndrcatUTST‘WE‘ufIITEéa—fhé above-mentioned
methods—wieh«the—he}p*of+2~apgaratu37——M-265M~a~and—the—M=266M—thh—'
amplifier )

. All-in-al}l 11 patients: underment: thexapy ¢lo children of_ages
T fro 7-14, and a 38 year-old ill.female patient), among them 3
‘—‘_"—_Eﬁfféfé&‘ffﬁﬁ?ﬁéfmaﬁéﬁt'damage=causedrbyﬁpoliomgelitiS“and one--girl

: with—post-traumaticfneurosiS'Uf‘theffacfér“ﬁérVET_*THEfEEI6I6§IEEI—__
';_w____mmment~in_themremaining-cases—wasueenneeted—with—the—chiriing*or————
Were_inexplicableL;_The_duxa—cion_of_the_sickness~ranged—£rom—3—days—
to 19 years. Therapy was carried out_with the .aid of a light guide_
trained on acupuncture roints.

For the evaluation of the significance of electroconductivity,
hca1thy~schooi—chiidren—ages—frcm"7—t6"Ib (54 persons) weré observed
tchecked)—for-a-norm.- .

The_data_ohtained;were_gxocessed;using—the—variatien&k—statisbica.
method ({table-6), --- . s '

We discovered'insignificant'assymet:igs ef electroconductive
1ndicators ranging from-15 mA in thHae control groups. Thus, points
2ST—ZGT—an&—9~are*weaker*ffrum‘4=7?mAT7—and"p6iﬁf§‘T?T—ZYT_Eﬁd*?3 have
-electroeonductive=inéieaters—+from—i5-25—mA}a. -

Increasingrdifferpnrps:in=PTnrtroconductanca-s&gn&éicanees—are——
Qégggggglgl__;Q_ghgigggn;§g§5~7-tQ_ll_xhﬁ_gleqtroconductiye_indicators
are significantly higher: than:in ages 12 to 15, which is apparently
explicable by age differences. in the reaction of the nervous system arn
receptivity of the chiltd*s organtsm to~iFriETAEs
In~eases—eﬁ—éaeia}-nerve—%esionsTfsharpfasymmetries*of—etectrc=‘

_______CQnductive,indinpq~are;obse:vabler—at;the;sameatime—it—£s~ﬁeeeessafy
.. during the process=of- theraoy nqt.gglx_xg.be_aware_of_theix_p;esence,
o but above all,-their-magnitudeyadegree-offassymmetry, strength and:

distribuatisn, T : R : ' -

< During—theobservastionof chiltdren, a certain "dependance of
thé—sign&fieanee—e@aeieetroconductance—on—the—iength~of~tiiness—~——-
and 19calization_of;the_wound;4trauma$_was*apparent7~hewever—ow£ng~——
to the few obserxg;;Qg§4;;_i§_th_pQSSible;tQ;arrize_at;any_definite
, conclusions on this.plane (stage)... . - ' : .
- - Nonétheless,- there-1s-literature which shows the changes of-
elrectrical tndieat~oy (Farticularly resistances) during pathological
processes—which—werewased?ta*determine—the*stagETanﬁ“chaIfzaftaﬁ“ﬁf“
‘ the wnund:and.to_eualua:ehthe—efieetiveness—e£—%he—%hefapy—eafried~—
- out (A.X. Podghgbygkin1;1Qﬁzk;YLLL.Raykov; V.G: Adamenko, 1968,

L.Ya. Mazo, 1969). :
: ) 8000 0nctural
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Small doses (From T ~° 3 se€.on a polint) increased the electrocondue.
——-—-ance“tndrces—by"a_factcr—of’tTST=-‘3_‘Tfabré‘7).'
hu57~the—ﬂkin~gaivan¢c-zeaetion—taken—from-the—acnpnncturat—‘*‘
_*______points_xeflects_the;human*organisnds~xeaction_to—the;actien—oi—————-
- laser radiation. - EvidenthL_gbe-elgg;;lggl~p;¢pe:ties_af_the_____u_

-..\,.._h_..ﬁ_._‘ﬁﬁ

“"‘—‘“‘EHH‘§HBEBYEEEEI‘EéﬁféfE‘Bf‘fHE*Bf&In ZcefEbrumYT"*fxperiments ave
l-——~—*—*shown‘that—thetdiameter—uf—thefpoints“ban‘vary‘fram*1=8‘ﬁﬁ" T
———————depending;upen;the;physéelegicalseondition-cf—the“subjectv——On—such—
_________a_poin$4_3nrface;changes;in_eLectrical_p;opexties—take—place,—a———-—-
totall g;;fereng;ggg;;gg;gg_ghe~inﬁluencg_gi_light;and_the_manifest-
) ation of skin galvanic Teaetion, -
- at are the electricar and substational changes of acupunctural
; d?tD‘thE‘skrn_sectorS‘nct‘Havfhg“fhésé“"' T POInEs;on
-—~——-———the—a€tivity—efaHe-Ne~&asefafaéiaEien?-Por—this—purposey—experimental
._______:eaearch_wa&:carrie - : a: equency_of;SQHHk;with_the-aid-oﬁ- -
31 _apparatus ‘asse 2ssembleg- aceording:to a bridge g esign with ag ~AgCl
€lectrodes, thewdistance~betweenvthem'belng—zmmm;w'Q@g;g}ggtrngg__%
were given g potentrar of 0.75 VTf‘Té’bEEEHTQIth, control measurements
-——‘—-“——cf-electrocond F s#werefmadervaftér‘whicﬁ‘méaEﬁreméﬁtS‘

v.____________Ihe_topag:aphy_of_actine*points_on_the_skin“of—a—ﬁrog—were
determined acc ording to a scheme- fmatrix) suppl i_eiby_A.LBodsszaki;-

*‘-“*—the—ear—sttuatedﬁcn—thEThead‘Uf*thé“frog‘was“subjéctéﬁ‘fﬁ“IEEér
:————~———rad$atien~beam=e§4a—éiame%erLQETS—mk%méerens%—and*a—duration-of—~———f

. sectors-throughfaﬂglassmfigggllgghggggiﬁe;. v .
- - Vital (biological)-sta{g&ngswwgge-earried out‘in‘both‘symmetrggal

Sectors of thess N« -The - sorbtion dynamics was studied in the sector
ntaiﬁiﬁgfthé‘EEtTVéprlnty as well - as in € sector absenf of o

z. he dat 'ed—show~that;ﬁhe~éeupunctu£aaneints,are—————-——c
—_—_— 7 , ! :
- Characterized.by a-tows rlevel.of sorbtion prige g 2

. 2 single radiaticn'grcfoundhsub;tantial.changesrand  ggi§tinct~gh§§g1

i . Teactions were abserved;?;::,.a R . . -

—"““—"“"_‘*“‘Kﬁ"ﬁsﬁf’ifféiffsaiaEi6ug ths“sorBtionuIBEicators'returned.toz“

- Pa— Esa”qmt'lymtt‘h{fthﬁrgh?ﬁ:nﬁn‘srty‘df.‘ofm‘rmvcm
————————an&—duratienref—actieﬂre—miaﬁtes7—the—3ﬁbsta$ L AR
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- BIOSTIMUEAIIDN::.Ii;:throug@,acﬁphnbtuféllpointsh =Y T
It is possible to assume -that.stimulation-gradually- irradiates
1n the joint system. The ‘" electrical resistance after radiation
%n éiiiacttVe—points—decreases—sharpiyffrom*io-ﬁo*%*of—thefinitéai*—
. level), - - . . . . . . :
The_.:_D;Cx_ﬁlectrqcQnductiyitg_nf_pQints;haye_a_definite_dailg
. rhythm, The-minimum-in the -electrical conductivity was observed
- - at 2 AM and-a maximum-at-6 PM: .~According-to these  data,: the best
time to carxry. out the procedures is-duririg-the night-when the
z conductive systems—ofthe—iwte organism possess-a-large reactiomr——
-———————eapaeit2T+LA£¥+%he~expefémeats;earréeé#eatéeenvinee—ﬁs;abe&%—the————
- fact that acupunctural points react to light activity and through
them it is possible.to influence- a-pathological nidus (focus: of
infection). : = v o o A Q. o .
Up to the present €ime there is RO agreement of opinion in

the—literatureabout—the primary-processes-taking pltacein points—
during-needling. N :
Together-with-the~mechanistic;conceptions;about;the;therapeutic
action of inserting.needies: fully substantiated opinion has been
extablished -on the- possible-energetic nature of the primary effects
during the action of nheedling. (V.G. Vograiik, 19617,

As—the—above memnti I - ;ehanges—take place—im—
'————4———a—who%e~eemp%ex~ef—eéee%§iea&-properties&*—res&s%aneer—eharg —
quantities¢_magnitudes:eﬂ:eggwhite;globnles;ia;bnmini+_membranes____
and so on. :Cbnsequentiyy.the-mcst*fundamgggal thing about-the primar
physical-chemical displacement {shift) taking place-in the point

) during the action-aof Laser- light—are the-photo-electrical phenocmena
' T —whicth—=alsochangethe—de - i - erergy - saturation—which—
. :——————~—man¢fest—themse&ves—as—initiatess—ei;aece&era%ien~er—deceleratien———
of physinlogical;and;hiochemicai;pracassesgm- : :
- . It 1s possible-to suggest -that:the localized reaction to
i "needling by light" takes-plaece-in ‘theform of- an axom-reflex mechani
Such a reaction is- éxpréessibla in Various ¢hangés 1f the-functional
: comdition : nding-organs; depending—upon—the—intensity-
————————and—duration—ei;iases-;adiation;actzcnv—that«isT—durinq—Laser
- radiation actiqn_Qn;an;acupunctural,pointF;definite;bioenergeticala;
' changes connected above-all with the- appearance of photo-currents
along the conductive channels: and recharging-of the membrane structur
will take plage in the corresponding Segménts: A Te=ragiation -
‘—‘—————TsecundaryT—effeet*is—aisefpcssibie—infthe*biopiaSma chanmnmelss
o - The—geaefa%;faetienaeé—%he&orgaaism—develeps—as_a~result—of
the energy changes.of the bioplasmas=structures of cortex and
subcortical areas-of the-brain and -the-reticular formation. One
should not exclude -the:possibility of a dispersion of reaction
. along the neérve conductors which have a bioplasmal level and
< diverse—{mamnt - - i - Ye,—~the—triatic - -
—————{trigeminus)y—nervel. 2 -
- There _can be;na;daubt_that;when;the;skin;is;subiacted_ta_the;;_
action of laser light-a-reaction on - -the part- of the suprarenal
takes place which:has arphased.character. (V.M: ‘Inyushin, 1970).
To concludé, .we-consider . that it isneccessary to examine in
any itllnmess-expeciatly—of a neuro-dystrophic-character is—connected
3————————w&%h~thé—bieeaefqyéehaages%eeeafriag—iﬂ~%he—whe%e—efgaaism—whieh;———
precede the hinﬁynamir— O :
-2 ’ Pathology -is-above.-all. a change in the-bicenergetic balance.
' ) of the bioplasma;stheAdisturbance=of:itS%stabtlity; - From: this,
A a wholly systematic, principle evolves which says that :'there - are
== no LocaLlzéﬁ“ﬁiiﬁéﬁf===§II_Eiiméﬁfg_aré—af_a_tﬁtai—cHHfEEférTf*_—f“—:

Approved For Release 200040840 /D=




=007 07 00050003000

' —————RTOSTIMULATION........throigh -atupunétiral points =15 }

Local-manifestations—ocf-ailments—exist, —but—hardly-any-focus-of
the maximal expression of the most:distinct bicenergetic-and —
therefore also morphological changes. -

211l kinds of patho-bio-energetical changes can accumulate over
E’FETIGH_EI‘trme.up'td‘E‘EEfEEIﬁTIEVEITWHIEH“WhEh reached are
5————————~0bserved—to—have—seeondary—processes*keading“towards—constderable‘“““
nrganic_changes;;*mhegconcept;of—G1¢Selle—about-the—rele—of-ﬂstress"
is also to be .found.in the_framework of bio-energo=patho-genesis...._.
Not only the nervous-system but-the ‘whole energy system of the
organism is involved in-a bottomiess (infinite) chaos and
T ——frreversabIlity of ¢hain reactions during the actilon of pathological

— factors:-——Disturbances—of—theresistance—{stability)yofthe — —
: __bioplasma;is_iu;lstxessedlisituations—aLso~bring—about~so—cal1ed
non-specific symtoms of vqxigus;ailmen;s+;hpparentlx,it_is”neccessary
to introduce the-understanding of-bicenergetic "stress" which is
the cause of many. ailments.: .- - o
Tt—ts—known-that—the—concept of Sel'e igrnores-the rolé of the
. nervous—sys%em&iﬁnp&thakegy*and—the~principie—of*nervism-in—generalr'
__.____.Howeyer+_we_knaw;of;thousands:of_examples.showinq—that—the-condition
of tgg_gg;vous;gystgmvand~ment311§;g;gwdetﬁrmtnes_the_tendency,of_“r
the organism- to illness.- - : : e
_ Painstaking experience- and.the gradual training in overcoming
L———-——~—difftcu1tres*readetc”the-formationfbf“a”sErbdg’fypé"bf'nérvbﬁs“"'"“
————————systemr—élfaa-persenvis—kept+away—frcm*activityfrthen—thE‘resuIt—rs'
the_formation of a wnak_ryge~of_nervoususystem+l-What~is-the~question
here? The-conservation.:of ;gtg;gal;gne:gy_meana;theminvesting,inﬂm_

health, on the contrary. After all, it is known_that if a machine__
is not in the process.of working then it will last longer. With
the organism—the—casefts*ccntraryT‘rﬁ—E—EEaEé‘Ef‘IﬁadEfvfE?‘E—aeEEéase
f————————&n—energe—potentéa%~take57—p&aee7—resuLting~in—a—decrease—in--——_-“"“
resistance to illness
The concept of biplasma-to a _certain degree_explains _the__ .
dependence of .this-apparent paradox. The optimail level of .
bioplasma. is conserved within definite bounds with its constant
- injection~of-free*partictesv*—injectiun"is*possiblé—aﬁffﬁg‘fhe‘*"”‘
———————partie&e—exehangee+duringfpaftiele—exchange7—energy—iSMreleased)-on“
account_of_mechanical;ichemical+,radiationalf_an@_othermformsﬂofn—«--
enerqgy. ~Thus, for example, when_a-muscle.is_contracted not only_ _ ...
the transformation-of the potential energy of bioplasma into

mechanical energy takes:place, but as-a result of the appearance

‘-——“——*during‘thrs—cﬁfthe’piezoerectric‘effect7“ﬁ“fdfﬁ§tfbﬁ‘6f’f?éé'éharqes

:'—————-——eeeursT—whieh—gc—into*the—b&op&asma&supplyffstorage)”occupzingfa-—*“'
definite location din this.system<s : .

The bioplasma,;, in conﬁg;mitv'with"our'Dcint;gﬁ_yiewk_ia
formed by particles -pessessing various energy characteristics,in _
other words, thelr energy potential-is-of varied significance(value).
e —suc B Ted- srisconditivmed by afffeérént sources

————————resident—&n—%he~biep&asma%—eeﬂste%%atien57—at—the~same*time—the—————-
: injection aof garf*r1P:-is.onlyﬂgossible_during—the”action—of~some———4

kind of enerqy. on the:structure (chemical, mechanical, radiational,.
» and other forms.of en=rgy).. - - : ‘ .
T That 1s dn fact.why Lt is neccessary-that the-organism should
e—imthe sphere ofactivity of various- (dTffering) stimuali. The

e varicus—stimuli-altso—forma-mosaic of partities differing In their

———————_energy—parametefs;ané:the~£armatien;ef—a—speeific—biopiasma—structure.
. _Without _the action.of-the stimmlant, the organism-weakens,—-as—-a—--——
result of. homogenity in the-energetic parameters  of the particles___.
which unavoidably leads to :a structural disturbance of the initial
- 4 condition of the bioplasma . and the appearance of instability.
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BIOSTIMULATION....-.through,acupunctural points. =16

There cal be noTdotbt tHat the " sEress ™ ¢Ttuation brings abouat
————————qﬂantitative~and~quaiitative~changes*in—the*bioglasma~of~the—whoie-—
;_——_————organismv—whichLanthaiﬁinaL-anal¥sis—leads+to~pathologyT——We————~——
——suggest that the understanding of “the.concept of "stres g including_
i finding out about' the-bioenergetic interpretation will make it
: possible to fuse the concept of Sel'e with the principles of nervism
At thls level 1t is 1ndlispensible-t6 go deéper- it resSearch since
z the—Sel'e—thesis—is—one-sided—in—actuat facti;—rejectingthe—rote
of the—nervous~system;1n;pathohgenes%s;
- Thuia_iqr_examgl&‘_the'_'dexelopment_:uf_all_the_campon ents of
an inflammatory reaction, namelyy the-widening (expansion) of
vessels (dilation), the intensfication of the permeability of the
= vasculdar tissue,- and the appeararice-ot qecrefibn, etc, 1s the object
———————~of—the—reguiarftnf1nence—of_tthnervous*systemT_‘This*is—whoIiy‘*——“
;ﬂ__—f____understandable+since_we~showed%above¢that:the—level—and—energyff—————
) —_saturation of the: bioplasmazasdemblies of the nervous_ system. comparec
to other.biostructure55.arefcenEiderablz;hggpggj hence the
possibility of attaining "an energetical dictatorship®. It is
T interesting to observe that patho=bic=e nergetic chandes i Ehe
'——~——————£nterna}—organs«unavoidab&y—indicate—energy—shtfts—on—the—surface———-
oﬂ—the_human;skin;__mhe_walls;of—the:body*in«relatien—to—the—interna1
. Qrgans carry mg;e=nngﬁixg;gha:gng;an_exception_is_the_cephalic___"
) brain and the nerve conduction channels {pathways) where a
complicated mosaic of negative and positive agsemblies put
together~forma-quasteneutral state.  In the Human OFganism T€ 15
possible—te—ebserve—the—?fesence—ef~a—preponderence—of—negative——-—
“pctosomeléinegatine_shellsL_and:an;inne:T_positive;lnucleus"'
(endosomes) .. Wi;h'the-inereaae_gg;the;glaqt:opositiveness;of_the___
N internal organ, for example: in the intensification of the inflammasor
: process, on thevsurface and united (joined). sectors and points,
zones*wrth—a‘targé—quantrty’cf“negativer—chargéd‘mEqﬁffuaés—afé
formed- -
While;obsexning;the:electxical*and_quantum;properties;oﬁ—the———
- skin surface, it is;gossible*to.1u§qe~wherg;thg;}ggalizatipn_oﬁ_____
the inflammatory~proeess.is,—and-devise-preventive-measures~.
The presence-of  chronic nidus inflammations can not only lead
tofa—decrease*in—the?energy*pctentfaI“Uf“fhéfbfbptgéﬂa, baE alse
——disturbs&the;autoregukatoryrmechanismSTOf-processes~takingfpiace—*—-
*n_fhe_co:e;oﬁ_the;bioplasma;andslinked;up;with&the:pathological
wave., And;;his;laadazpq;a;defprmatiqnugf_the_biofield_loci+_a_____.
disturbance of the function, and finally the-appearance of
persistent morpholcgical changes~ .
Ui great fntetest fn this coritextdre the so=dalled FGEE=
. immaﬁcviiinesseST*—fn—such~i&&nesses—the~antigene*homewstasis~fs——--»
________distuxbéd;_as:a_xesult_of_which_oxganoscie:otic_"-manifestations————
.- develop.. ~ .» . - SR, :
Accordihgxt01thEﬂvieWS'ef*va?v-Kaznachgyev and others the
functional:fﬁlluyalueaefithe;immuneo-structuxal~homeostasisudetermine:
the occurranceand "eticlogy (HisEory) pProcess of WARy L11INesses .
£ its;function«happens—to—be—&isturbed7~then~this—may—iead—to~tmmr—
;uaa——___—extreme—cases¢;;ay—beHign—and—maiignant—tumors+—b}—to~distrophy~and—
sclerosige.. - .. - - | :
We suggest:-that. the-disturbances in the immuno-structural
homeostasiSWbeginain&thezform'cfupersistentAundampedfchangeSuin'_
the wave énaﬁquantumEEE-ructure‘cf*tne=qﬁ§htum'biofiela.' These
S chauges*take?piace—under—theftnfiuence*cf*stressﬁfaeturs7—for '
————————example7~du§$ng§aegat£ve-:-eme%iens%;éane%iena%—evef%eaéing—as————f— -
:- a result-of theactiomr of phystcal. and.chemical agents _and the .
influence of chronic inflammatory nidus. The latter brings about
i — AppréiBaFor RY1EASE000 A fOT T CHOR DPIS0C7 SEROSOSHHIEND0HY stable
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v*~——«———biop&asma—constellationsT—iocated*tn“the—nuc1ei‘bf‘fhé‘ImmﬁEETEBﬁﬁéter
cells —
The non-resistivity of-bioplasma-is most-distinctly— -manifest---
during changes-in external -factors; thus; with the presence_of a __
large number of positive ions in the surrounding air, the inflammatory
process—tn'the—ﬁrgéﬁigm‘ﬁrﬁgfessesasIdWI§7owiﬁ§'to the large losses
———————oﬁ—negative—particles—and*can—take—on~chronic—formT“'THE—IéVéI”Ef"“"
energy resources. of _the sympathetie—nervous—system-decreases—— -
sharply. In_conditions of increasing pisitive_nature-of—the— —
atmosphere, the processes-of infection take place more actively, .. _
invading new.areas.-- With the-presence of -geomagretic- storms -as_a
— —Tresult ot dtyturbanceés of-the solar plasma a disturbance of the
,———-————energetie—eennections—takes*p%acerrn—organrsmsTWIfH_aIEEﬁfBed
———Tresistivity, a disturbance-of-energy-balahce;—an—intenstficatton of —
inflammatory phenomena,=and_so.on, takes_place. -
. In this way- in order .to evaluate the biocenergetic_parameters._ __
or the pat-ients™ organism, it is-neccessary to take into consideratio
the—electrival~and magrnetic ¢oHATETOR 6f the environment at the:
_______same_timeT-I%—is—neeeessa:y—to—know7~that“th5“reactIon‘Bf‘thé“ﬁétiént
Q:ganism_can;be_of;an_opposite—4converse}-type7—&epen&ing—upon—the“"‘
_ initial_EQnQiiiQn_Qﬁ_the_hioplasma_systemﬂin—a-manner—strongly~reactin
‘ to shifts in the extermal environment, especially during-a patitent's-
- ilIness. S '
A-doctor should bedr in mind  that the bloplasmic system in the
organism-is—united-and-conditions—the many differenit Tévels Bf =~
_energy_changes;in_it;during.thehappearancé-ef~a~pathological*nidus;——
Shifts occur, above-all, in the energy.parameters of the-central.—---
and most concentrated«organized.sectors'ofwthe-bipglasmic_system;in;_
the spinal brain, the ganglia, etc. ' At the  same- time, these changes _
?———————can—be~both—qnantttative7and‘6f‘§‘59§ce-Eime'character.(Field time
______—changes}T~;In—seme+easea—ef—chronic-iiinessT;the'pathoIdgibaI“CHaﬁéés
and_xheiz_space:timeLcharacteristicsrbecomELpersistent—(take=on"——'“'
resistive character) even _when the:nidus of the illness-is-elimated.—
The long-term-influence of the pathological impulses_ from.the peripher:
cdn bring about tHe-appearance of "local energetic focus" with an
— increased potenmtialTofTan opposSite sign In relation to potential
-————~0f-the-neighbering-areas—in—the-bioplasma~ensemble-ofthe brain. ~—
— We suggest:that;this:nidus~can—be—seeﬁ—primarily"as—positive“—_“
bioplasmic particles.. Such_an.energy. nidus_appears.as-a-sort- of .--——-
trap for the impulses--and free particles forming, as_a result of. . ._.__
the action of different stimuli, on the functioning organism (such___
-f——*~*—an—“attracfrcn“7—to*Eﬁ”éVéﬁ_gfééféffaé§f§€7’HIEBEQanizes the
————3autoregulatory-system—of-theorganism)s
Such._is;the_bioenexgetic—Lnterpreta-‘eien—e-f—the——studj:—of—zﬁs:ﬁﬁ‘——*~
Uhtomskiy's dominant.: This great physiologist wrote: "Tn_connection—
with the formation'of-the“dominant;'the'stimulg;g;z_gnergy'-_contributi
-: from thé remaining centers-flow as-if -to it, and-these latter ones
——————seem—tc~be=arrestedﬂTsIawed—dﬁwn)~as-a-resultfoffiﬁéii'inability to-
react"' —The—words-of-thispromiment-phystologtst bear witness to
_____;;he_naccessity;0£~disccuering;aﬁbiaenergy—meehan%smhof-the—appearance
of the dominant:and its rele-in bio-energo=pathc-genesis- -
It is possible. to suppose that.even A.A. Uhtomskiy himself:
felt the neccessity of having &-bioenergetic interpretation of the
: domimant; $inceE by putting the question: "is it neccessary to present
—————the—dominant-as—a-topographical single pEiHE i EHe central RErvous
_1____~__systemalan==heuanswess—%hés—questionéin~the~fcliowing—vmmﬁ~ —
"it (the dominant) manifests itself most probably:asa-definite--
- concentration of centers of heightened sensitivity to various niveaus.
of the cephalic.and.spinal brains, as well as the autonomic_system.'" _
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the bioplasmq;ﬁystem. : :

It is-known. that the bresentations on the occurrance of patholog
a omrﬁﬁﬁfffﬁy*if’fﬁéffﬁﬁﬁ&ﬁfion OL the thESYY of pathogenesis or
qury—i—l-}:nesses.——‘rhe-—nremoval of—the—dominant nidub,‘mea‘nrfinding

——The methods of resona nce biostimulatien, as-has-he en shown
above, paves the -way.to "éxtinguishing:the*dominant'of‘pathological
_ niduses, and their return to normal-status™ - - :
The ré@Iﬁue§76f7fﬁé?§16Kﬁ€§§7§fféf‘3hvapparent“recovery may be
. tentiy—effective therapys—Tt—4s Possible—that—
e————————they—are—condittoned—bx+the;consequent+pﬂenomena—in~the+biepiasmal—f——
____.__ﬁxﬁiemL_which:a:e;nqt;glways;ﬁuqqessfullx_remoxed;by_therapg,and_____
which make~thegg;ggg{qg;;eceptiVe:to_patho{ggigal'shifts in the
. Presence of unfavorable  factors. in the environment, . . .
Tﬁé‘BHEIE—Eask‘Uf‘tasér*radratidn‘therapy*ié*fﬁé CIreatiocn orf
an—energy~!sub—vibraticn“*4pumping};of-the—biopiasma—substance—of———~
the nrganism;as_a;:esult_of;which;primarily_an_impronement_in_the____
ieurovascular trophic takes. place.
The second"task'is‘the=nqrmalizat;pn of the quasi-neutral
) condition of'the?bioplasma,mthat"is; the reconstruction of its
-"“—‘—“3tabtiityfTsthtcnary*stater'or—the*conditionsibf"fts“maxfmﬁm~ I
persisteﬂee—%stabikization}—ef~the—bie-energo—&tasis.
The;thixd_is_indeed_the;most;difficult;tas ===restoring-to__
their normal state-the space- time. parameters of the bicen ergetic
System of the whole organism. - This eoncerns - the rhythms and wave
processeé"af:the-variouswfrequeney bands which it 1s neccessary to
-—————‘ncrmaIrze-rn—case=af—pathUIcgicat"drsturbancET—“THIETtEsR*hﬁg—é6‘?3?7
=—————~——net—beenJQOSs&b&e#%e—eafry-e&%+é&e&te—abseﬂeeﬂ&f—kncwiedg¢~of+thef————

In the-case- ef;'_s{h@_@_lz-_d_eg_rggge_d;lzi.os_ne_;geLLLQrganism,_b.@l.a nce,,
the lability of therbioenergeticfparameters;in connection with the
bioplasmajs.laek.ofvpersisténce}*it.is neccessary to effect- a
‘bicenergetrc*pumptng*ﬁTsub?vrbrattonsT—fcr‘thé‘ - PUrpose of ereating
- an—energetica&—basisffcr*theAfﬂftherbmorphophysfaiogicai-normaiization
—————o0Ff the organism-of-a patient. -

The normalization -of t-rophic-interreiation ships in the organisms
and the restoration of conductive'channeismis-ong of the main

directions taken-in biloenergy therapy, and here "the method of Taser

——____qaﬁ_the~bioenexgetic_status;of_the&organism;through;acupunctural~goints,
: it is igé;;gggg}blefte~make~awvezysaccuratehdiagnosis of the energy
i condition'ofrthe»organismzw Namely;wfromfthe-evaluation of the

initial condition'cf?EHeaanlsotrophic.f:eid'of the organfsm { ang
5?—*——“—“héreTfthe—acupuncturattpoInts#zrefcne“af*the—drsttnct*manrféstattaﬁg‘

e+:an_invaluabie_aid:mayvturn;out_to—be;the;development
of electronic calculating technigues: -W_"_th'_t_h_e_i._l;_ai_i._;.t_wgul_d_b.e_
pPossible to obtain information on the -innumerable bicenergetic
conditions of acupunctural. points.. A certain experience in this
Sphére nas~B§§ﬁTEEéﬁﬁﬁIEEE&*ByTVTKT"HEESEﬁﬁV‘Eﬁd‘NTCT‘DEE?IEEEE?ET‘__
LEe— Research—has<been ried-out—omr=a fewpatients—with chromic : .
———————tonsilLtisv——Méasurements~were~made;ef;the—e&ectroceadhetivity—ef-%s—
s-—————Sectors_of the-skin surface of the-hanHHface¢_~Qn;a_specja1 mode] -
the magnitudes=of.electroconductivity were fixed im a dertain definite

order with the aid of Potentiometers.. The most probable re§ipe for
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—_ Interest in biocenergetics_is:at present-very great.—It—is-in--
this science that one sees-a sort of "savioxr” from: the_cold_formalic
O cybernetics the extraordinary -amount of hypotheses- in_the sphere
: of molecular—biology; the wild flowering of medical therapy, the
———increase—ef-the-preponderance—ofdegenerative 11 TRES ses with various
e Symptoms. " In the theoretic al-area—ef—bioenergetics—a synthesis —
’ of the manifoldness -of :phenomena-is expected,_phenomena-obtained———
in the process.-of- large-experimental ‘work-—many experiments
: In our book we-have:shown that the bicenergetic approach to_the
problemoftherapy~and-pathogenssis of an Lllness is fruitful, since
-———wh&t—we—u&csmerne&witﬁﬁfﬁmrwe?shcurﬁr‘éét the whole organss
- abave _all,_-_as_-.aAb.Loenergeti-e'——wheg;er—'z‘»hef-organisnr-pos sessesa
considerable eneray: reseave:which can be utilized-in-its-fight-with--
an ailment making use-ef- very-weak- eneryy phenomena_with the_aid _ _
of lasexr radiation. . L e
Biocenergeticsalse requirEs-the Fevolutlonization (revision)
—————of-many-eof—our-concept s—about—the—living-organtsm as & whole. ™~
- "Namely, in thesphere of bioenergetics—is-conceal ed—'this—bioltogica
bomb'which will in .the end _enable_scientists to.reevaluate-the— —
present state:of affairs-as a new-historical and_logically_indispens
ible revolutionary stage-in the development of-the science of life,_
that~highest—form on our BIanet. " Thése words of the famous o
{-—————academician-B+A—Dombrovskiyare neccessarily the best the UnRderline
the signific ance of bicenergetics-—£ or—the—q'uq&i-tative tynew————
understanding of life in all its . forms. _ —--
Science ig fertile:when-it has- further (long-range). perspective:
T dnd when it makeés & pesitive. contributaon in practice. And here,
ST We T comeacrossthe first SUGCeEEEES of-"bioenergetics ‘in both-
medicine—-and-agricultture—{i)-
: At__the_-same;time,r_theqapprcach—to—the.—utir};.'tza*tion—of—l’aser——"
' radiation in the given plan, i s._nat _doubly empirical,but-is-based ——
on the foundation of definmiate. theoretical. assumptions_(hypotheses),
such~as " fhe concept.of .bicplasma;~etc.- - Intensive work has begun ___

to—decipher—themmechantsm of TtheTactivity of « coherent electromagnetic
- rad'lAtionS‘—of——lews—é.—n-'eensi-ty—on—different—Ievers"of“‘l‘i\ifxig_“"—’_ T
arganisation of the-organism,-which-we—wrote- about—inmtheforegoing™
chapters. -
Ending the presentation of -material, we_consfder it neccessary -
ina generalized way to -throw- light upon the initial (primary)
mechanisms—of-thevactivity of HeNe=ITaseF Iight which in the final
stage-brings-absut-a—therapeutic—effect—— T
During.our investigations-we-hit —Jpon-an-assumptiomr—do—taser—-
photons not.bying .about ‘changes.in the_qualitative parameters—of-the
energy structure-of the-organism? ‘In:this context, it- is
- T Interesting to 160k At A.G.. Gurvich's tdea thatrthe photon with -
————speci*f'rc—cha'racterrst‘i‘cs?tn‘troduces-a'—st-?i'EEIf'_d"é‘termined metabolica
- process—and—determines—thew™ = -— .Tspace=time éxXistence of
the processa - Such .assumptions—are—wi ndicated-by—the—targe amount—of-
experimental material-on the_ study of the properties—of- mitogenetic—
radiation. e - .

It Ispossible to assume that 'such*a-h‘igh"effectivg_ge_ss of _
hyper-weakmitogenetteradiation -depends upon a whole series of .
unigue- wave-prepertieg-—e f-tiving-organismalradtaticns; above all,
*_;*themighﬁegmui;momhromatici:t—yef.--such—radrat'xcnﬁtsr‘colfe‘ren"c‘e‘"
and polarization,. The sexproperties create-such-a-basis;—thanks—-———-
to which it is-possible-to.i induce rescnance_effects-in the bioplasma-
and biomolecules-with:the aid of -optical guantum generator radiation.

Every point of the->1ofield has-discrete elements-which are

- reduced by the regqulatinyg influernces of the whole. ThHe bi_pfie_l_d
—Approvéd ForReltiss- 2000103162 n ClASRDRE6-007872R 000560080006t th




u

CONCLUSTION=2" Aniuibetedblietial g

the parametrical guantum.amplifier. Amplification in the form of

- a cascade process- takes place only as-a result of radiation with
definite*wave*propertres:—frt-tSfpdssibIeTTand*herIﬁ‘IIes‘thé—yedrét,

u————————that~durLng—sma}%—%lew%—intensity—m&togenetic—radiation—in—the—tissues
a r‘nnq'lAprablp--mabropFFprt;takes;'plar'p .

One of‘th§§e<maczoeffects*ig;ghg;igg;ggsg_;n_;ne_ge:meabillty__f
of cells during the~actiom of mitogenetic radiation, the stimulation
of cell fragmentatifon  (mitogenesis). Mitogenetic radiation

; ——————stimutatesmitosts—even—imthe frozem cornea  of the eye ofa frog.
—f————"—The—fnt4roduction—ef—se—e&}}ed—m&tcgenetic-suppressives—brtng——f———'
- about a preventian of cell division.__ConsequentLgT”the_prolLferative
activity is requlated:with-the~aid-of radiation of strictly
defined parameters. - - - - - . o .
Already attempts have been made to model the mitogenetic radiatic
ak"intensityfsources—of*non=coherénf—aﬁa‘aepdrirfiéd“““
ultraviolet-radiation. It-was—shoewn—that—the—effectiveness—of———
"1ffavioletnaction“is~obseruahleiat_a_maximum'_oi-zsoo-A_and-SOmewhat
lower in the#a:gawof.abqpt*2599_5Lﬂ_b;_;bg_gamg_timeL,the_siimulaTING
effect of the mitogenmetic radiation is cut off approximately at __
wavelength 2760 X, and.in darkness and at supplementary lighting by
infra?red”or—vtstbtertight7fdtsptacament“towards‘afmore’Iong*wave“_—
—————area—eof—the-speeturm— »ue—432So—tjfeo——A}T——HoweverT—an—identical—
eﬁﬁact_was_nqt_obtained;ih;the;case;o£;noncoherentr;depolarized_
ultraviolet radiatiom.. _ .
Tt is neccessary to explain the possibility of imitating
mitogenesis with the aid.of laser sources. There are reasons to
——‘—-———assume—that—mitogenetic*rays*pcssessrproperties*simIIar’to‘Iaser—”—'
e radiation.—Pessibly-this—is—the-seeret—of—its—high-effectiveness.—-
The presence in the-cell of _structures possessing-semiconductive
. properties-speak- of the-possibility of'thg_gggg;;;;gn_qﬁ;g_lasﬁr-
' type radiation. - An:ignition of the mitogenetic radiation is
observed during."energy pumping...by a weak, constant electrical
current;—visibte tight;and-infra~redradiations Consequently -
—the-}ivinq—ee}%fean;work~}ikeQa—se%ﬁ-eeﬁs%ructedﬁbiesemicenductive——
Jaser. This is one_of the suggestionsa__Another-is also.possible:—
mitogenetic radiation:is gene;gggd:by'l;ggid"grys;ai;gt;ucturesmgf__
the living: systems.:~ At. the same time, the presence of coherent
auto-radiation. basically causeés-one to assume the possibility of
—resonance effectss : ;
We—-are—in-the-peossessien—of-cenvineing-data— —~about—the-fact——
________that_during;tha;action_of.actixi:y,in_wayeband;SVCh_(visibleﬁlightﬁ_.
‘ frequency) a resenance- effect.-is_observed. ApmggL;gbg;quggg;g;gggggI
) (bacterocidal). effect of SVCh- (visible- light) freguency is
- observable on stpictly determined frequencies, -if the frequency is
. ————changed; the— ok : observed (V-G Adamenko; 19687,
————————NT—DT—Devga%kev7+l9¥e}v——Anaiageus—phenemena—afe—a&se—recerded——————
during_the;aetion;af;SﬂChifreqnencyrpfﬁpvtq-nnwhemaglobins -
(L.G. Koreneva,: V.I. Gayduk,-1970 et-al.) o
Proceeding from- the representation of the ‘bioplasma  as an
organized semiconductive: system, we-assume that the resonance effects
—of—Tadia Tans ‘ tr-maximum duringa space=time—
:-————————eefrespéﬁdéneé;eﬁ4raéia%éeﬁ%w%%hhthewwaveLaﬂd—time—strueture—of—————-
: the biofield., - - - . i :
wWeak radig;ions;possessinq,strietIV”determined parameters_can__
show distinctly -expressed-macroeffects; as is shown by  the mitogeneti
radiatien..- - . = : e : _ _
-" The—creation of lasersin different spectral bands creates the
——~————-basis—for:thei::infiuence+upon—therendogenous—ray~processes—withr~——
i the—aidfoﬁ—coherent:eleetromagnetic—;adiationsv__mhe_:egenerative———u
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CONCLUSION-=-3 -

ki chremical—agents—or by;uuaygbified*sttmuiant37—~kt—present—we*have———
—————a—a&mostmapproachedatheapossibilrtz—oﬁ—regulating;proiiferatien——~————
;_~______hy_law;intensitg_characteristic_radiations;__Althongh_onaf _
encounters great difficultiesaon-the:part of creating a desired
regulation, they'are-not'insurmountablea-h v :
- . The concept of bioplasma, PESSented above, opens new posSsIibIILits
for the—devetopment—of—the study~of—bior esonanceand—tts—appltca- tior
: te—medical—prob&ems*—~$he~rea&—possibi&ity~exists+e£+a+d££eet————————
indication of bioplasma: .radiatian which_can_find_application_as_a___
._way of early'diagnosis~of“illnesses,-as-also-the Yeaction of the
organism to. specific irritants..- - . : : s
— In connection wWith this-is 1s desirable &5 Observe tHe WOrk of
! Profs—PvI+—6u: eviframthe-Lemingrad-3tate University who—wtth
———————the—help;oﬁ;a;volumeedataamachines;ﬁixe5—%he+e&eetrostatieéﬁield————
arQund~a_pulsing;heart;ha;stimulated_nerve4;etc;LZLA
. In the diagram»belaw,wwewhqze-attempted‘to Picture the possible
mechanism.of“resonance~biostimulation by laser radiation. -
‘BIBﬁIEEﬁ&*IETEhéfﬁ6§frf§§EEIVET§§é€éﬁ*f6‘fﬁé*§éﬁi&n of Iight
Inr—thered area?cf—the*apectrumTT—ﬁt—the~same*time7—atom57—motecules,
e———————and~radicalsfinteract+with—the-laseruradiations;by—emitting—electrons
in the zaone of_bioplasma conductivity, - T
- The ‘primary mechanisms of light action 1s Tthe energy pumping" o:
- the bioplasma-with*electrons and holes of determined errergy stimialati
—_‘"_—‘Trﬁ“thé‘réngeTITY‘éIécfrdﬁTVblEsTTTTTﬁETTéd?‘énorE=WéVE—II§HE—I§*“—°
n the most*effectiue*for—snch?bioenergetic*pumpmn ,*—By—accumuiating—j;l
2—photons+;theabibsystem:isaahle~t0aradiate_them—inLthe;foxnk{ﬁi———~3;
mitggenetLQ;QthQns;ithUSé;the;.1,,;enexgy_qi_z_photons,wavelength_ﬂﬁ
6328 A is.equal to:the mitogenetic:. guantum of~wavelength 3264 A ).
At the-biophysicsmfaculty.of the Kazakh State University, it 2
was p0551ble-fd‘t?BZTB@REémIEHéﬁ?‘Tﬁ?ﬁ‘SﬁﬁTkIﬁ?‘Eﬁa‘KTKTfTIéEBEYéV‘?%
Lushow—tn~an~experiment—the~appearance—of—Uv—harmcnics-during“the~—§:
--m———————action~9£~uapiaus_liuing—tissues;and‘plants;by—HeNealase£54h_kt——~—ﬁ§
_______ihe_same;;imel_gells_haying_the;gnaatest;intensity_gontainad;_;~___;$
clorophyll.. All measurements-were-earried out with_the aid of f
photoelectron apparatus - (FEU-42) with luminescent Screen-— - )
. Ut1lizing the photographic NOA-COREARE mEethod Of recordinig i
mitogenetic—radiaticnvfafco-worker—of~the“facuity-in~questionT—————ﬁﬁ
LTAw—Kiryeevr—registered+the*ignition;oﬁ—a—secondary~radiation—in—~44
the.area.lloq:3300dA;from_the:tissue_Qf,a~green_leaf~duringmthe___“__
action of lightcoming from .a HeNe -laser. Conseguently, the fact
o of generating quantum- energy in the UV area of the spectrum, that is,
- mltogenetic"radlatién'during the - action of Ted 1ight gas lasers,-
“““““WES‘FIUVE&T”‘ThE’ﬁ;:=“part ofthephoton migratiomof witogenetic
:————————sadiatiea—aleag+£he:eonduetive—ehanne&s—oé—thezwhs&e;erganism;was————’
_______shnwn_in_the;werk_af_the;successars;af;ALGL_Guryich;__Ihis_is_the___
.- source from which an .understanding.was .obtained -of the stimulation
o effects of low-intensities-and"exposureron.the regenerative bone
tissues, peripheral;borls; and infIammations:
Namely,the—s : I - i -
the~permeabili%y&e@—eeé%—membranes+;énGiudiag—also—cap¥llaries~—~———
which also are .of great significance. for the-resolution of
inflammatory processess -- The-appearance of- superfluous charges on
the surfaces-of"membranes=brings.about the -activization of the.
reticular endotheliawEsee»diagramnen facingpage) .- - . T
It iz not excluded=that— héf3écbnaary“radtatian‘brcﬁth—aquf"_
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_ These primary processes, taking place in the_bhioplasma_and the _
biomolecular assemblies-indicate the-whole series of macroeffects:
| t?? appearance of .energy homeostasis-of the nervous system; and
: a;; other systems—ofautorequlation, Because 6f Ehe disturbance ~
: —————:pjﬁf::sis-i—év&tg—&s—the—.unba&ancing*—of—the—bicp}asms;-changes*crf—'
n ace_properties_and.their—pathological—activity~in———————
connection with'the-increase#or~decreasg_gf'the optimal level of
bioplasma. _ . R
The electrical state ({condition) of membranes, their. ermea
————wittchcanbe normaltzed by acting on tnE'BlopIasmai system?wftﬁ—gﬁé}t
-____————aid—eﬁ—}aser—%&qhtv——@he—stimuiation~of~the~changabie—process*is——*—
oondjfinnp&-hy;the;eleetxical.displacements—in—the—membranesTwhieh——
change their catalytic properties. :

Acceleration of the acid-creative processes- takes place apparent
on account .of. thé-activization of the gytochromes of the mitochondri
Namely; inmthese-organelles the basic creatiol aAd accumulation of -
energy—in—the—eells—+takes—places —

The experimental data givepn in.the .book-have-demonstrated-the—
fact of the presence-of -specific reactiveness, not _only depending_
upon the . frequency of radiation; but-its polarizatien and - _
cohérence... Polarizéd and coherent 'radfation possesses more resonant
effect-onbivlogicalstructurest—In ¢onnédtion with the discovery

;————————of—sueh~resenanee—eﬁéee%sfaéquitefnew~aspeetfof—utiiizing—laser—‘———“
—— techniques_ in biology and medicine has:appeared.-—In-this-werk—enly
the physgglogical.effectiveness_pf;xhe;sher::yave;paxt_oﬁ_the____»_"-

spectrum has been shown.~ There is-no doubt- about the fact that = _
resonance lines also exist in other bands of the .. . electromagnetic

- ———spectrum, for whase-discovery further research s néclessary.
All-eof-the—experimental-work—has--been--based~on-concepts—about—.
e the semiconductive .structure of the living organism-and—in-connectior
with this, the photo-electric phenomena-taking place_in_the_tissues._

in the presence of+light.: .- S . N L 7
At the-same-Eime it is neccessary to learn about the peculiarity

—————vof the phystological—actionof modulated Iight ¢f & Heélium-Necn

: laser,—£functioning-aecording-to—a—determined -program-onra living—

organism. —_

It is possible to suggest-that stricter requirements _to determir
parameters of the.radiation agents during: - its action on_a living _
system with the-purpose=ef - inducing physiological ,resonances will

be—neccessaryt“*KIi?thE*experImentaI*matérIaI"gathéféa—fﬂ”fﬁg"woff_"

——-——presented-eonfirme=this-attitude—7In-this-book—it-is-shownthat-it-

~——1s possible-to utilize radiation generated.by HeNe--lasers—in-the-

form~" a stimudator: The: exposures-applied manifested a stimulation

effect on eritopoesis,-the-post-traumatic regneration-of-the skin, an
synthesis-of glycogeni:- The-stimulation, as is usual; is of a

: ——parabolicTharacter. - Themaximui—efthe stinulaging effect 1s~

ii————observed—from—the-3rd—to—the-17th-day;—after—this;—a-characteristic—

fall on the:part of ‘the:organism:takes..place-which-:2d:-been=subjected

to radiation.astionm...zie o vt ' ' )

. The initial bioenergetic:condition of the radiated organ, or
the whole organism:determines-4its reaction on the activity of the

--— —stimulatoy, Radtation on- the:background of hyperfunction brings
————about—a—decrease~in-reaction;and conversely; imthecase of “hypo=T—
-2 function,-its-increase.
The_diagnasis- of the initial. condition shonld :be the most -
constant area-ef. interest: tn.biophysios«+-Knowledge about  the-initial
condition.will.make.it_pessible koimore.accursately make a prognosis
of the direction_ which the-physiclegical. reaction duxing. action of
T a—radtation-stimulator—will takes

The—basieuresu}ts—ebta&ngdmin—th oces f-our—theoretical—
- and experimental work can be formulated in a few statements:
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-------- at dFDT-Rel'e‘a'S-_e-zmsg"-e—:’-:-g-—-—--~----—--
(AN Conclusion=§ = =i-:: : Foo G G

Tl )—spec t’r—aHineHmth@shert-—wave—banMLwe—a:ed—pa rt- of the _
wpeCtxULLﬁJQQ:G.SQQ_.ALha\le;be enx-discove a‘;e.CLP.QSS_es.SinglLPhxs_inQg'_icaJ
resonance effects:+. - . ' .

= e__lase-t-_tadj:a_tio.n;does_ino.t_bJ:in_g;_abOlLt_“ELle_Qund‘«_Qrgéni ¢ chang
in skin tissues; organs of corpuscular formation, and endocrinal

) , glands, ang Quickens, or slows- dowh, the-phys:l.‘ologida'l' Processes
R aepena =Y ; T - — -

: Exgerience;_-?ain_assed'-. in:- h‘e"fclinicg.fof Alma-Ata- and-other “towns
show that non—medieinal-therapy‘-.‘with the aid-of resonance biostimulat
lon™In certarm Cases 15 consi derably more effective €han the-best—

: 3 : :

. 2\physielogical—processes-‘-of;the:ergani-smr—lincluding_those—of-..the
———— cephalic b rain, Tt 4s not n_eqaas_s_a;;:z;t_o__gr_qye__thegza lue of the

.. results of such:work - -for meditine, psychology, -and agriculture.
-\—\—.—\ — o —— L e —— e - e e ——

The: bloene-rgé‘tic‘s,"of-" the whoie organism:is on the rise.” we hope
- that 1Eé‘at‘c‘h‘féVEm‘e‘ﬁt‘S‘-’-‘wfIIT‘sr‘e-‘J':VéTEQ_-t'h‘e*-‘-b'enEfi‘t"b‘f“tl‘f‘e‘"'h”e'al‘tff‘ of

foreign mblications-. n
——— _Ioreign_

: .Thus, for eXample, the- gas. discharge luminesence taking place
.\"afm‘fﬁe*‘hﬁxia‘n”:f Inger—ana—i TsTItght—eff eTtsTwascalled—bi oplrasmra;—
en*th?wcrkroﬁseviebresearchers—were-referred -to—in-the- )
-_ foreign-press, -gTﬁis;.isaimpnindpte-_‘imur_rectw‘In;our.wo rk.we .:';'
-_\_haye_noi:_once:_shawn ~that_the-Kirii an:effect-ig an _obligue_ method of
uncovering some .of- the_:g;;c_:ggrtj:es__. of bioplasma. - We. showed' that the ©
' effect itself of the 1light from the gas-discharge. Plasma wWithin a ¢

T certain perisqg COITEImE; T 1E a‘c‘cerﬁpani‘e‘d**‘mrbicjp'l‘asmal"-"rumin‘es'en‘c:“e‘,“a"s f’
- \ﬁwemr%%e;mmﬁmmm\ 5’;’
\}umi-nesenee—in——‘ehe—bes#s&cf—'cases,_does-not-comprise*more_than—li%_af i

e J_ i : = N * - .

RS weak under norma:E-Tfﬁ‘ys:m'-og CaI  conditicns— - The s ‘tfﬁ'c‘fﬁ“i?e“o‘f"fh‘:t‘s*:
A & ) m

L3 13}
= was—demenstrated- - i—ng-‘f:he*non-cont'ac‘t‘*\
\bieradieg«raphie-methedr%tmga@p em:a:»}Linﬂuencring:.,_Dupingﬁb
an effec tz;ne;axe_ahle.to_o_bs_eut%a\lumimgs_i_gni‘tih@&j__

- bioplasma amplified. a- *billion times.on- account of the electron-
ion bombardment: B o ‘ : T
A sign cant part-is alsg Played by a'uto-efﬁmﬁim
I TR r1 a-g‘er*fomation*—{especitl-1~y+in—~\ :
\eases~ef——u4:—i4.-i—z~ing=—hua§_;nephel‘—esaphe-teemnsioﬂa‘m;_this_reasonv_

e—— v ~hag:: qniﬂ_cant_demqnat::ai:ion S_Publishec
————in scienti fic: literature.,. In. .con.nact:i_zm—‘-'wi'thfthis . One is filleg
-- with disheltef: when: confronteduwith the: epinion af_the_Anp an__ ...
. ﬁg},\e :
on—of——-

scientist

A "f" AR TUNARA P . e n. the lumi_n_e_s_egcg '
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—_____--__..____-__—_—____‘__

” —

\the__bio:obgect:and;_the-_photoemulsion. -' :
. According to ‘our vie oint, -the-data- obtained by ¥. Tiller are
a wp z _\L“\__

T ———————— s

an example of the other extreme;-when the ‘researcher, not- having
understoo e sub"s{:?n'ce~.(-essentTaI..po:.n.t) o‘f—EHé’"KTchbaﬁ"“e'fﬁEE hnas

: -.—\resul—t—eighigh‘-veltage«}iseha rga—i H-Lpossim.e_to_obta in_reliable_._
- —————1information_aboy tthe :proces ses-taking place i b_plants:_and:-man «This
. is substantiateg by -thiln_uineroug;-.works -about ‘the-Kirlian effect,
: bresented in-a series.of. sclentific publica tions. Whe. diagnostic
value ¢ f the KIFIiam efTect doea s’rﬁﬁfo‘u’s‘e‘dﬁﬁt?‘Tﬁi‘s“ﬁéthaT
- “\cne‘cf—the—thEr—Unes—rg l ton—the—bio energetic-displracements—
—————{changes)— i-rr‘—t'he-wholrea-oz:g anism—_At_the_same_timer_it-is_also\
> \neccessaz:y_to__accepuhe_-p:es ence_of "noi se” information 1 n_the

, (distinguished}. ¢-:0ne-would. like to pause -here . to mention a series —
of e'xpe‘riménE‘s-‘-WHit‘:‘h“sh’o‘W‘tH&t‘Iﬁmrrres‘en"c‘e‘whrc I "takesprace—on
T ———the—stre amercontact—{object}-carri—e&i-nformatie n—of~the—phys~io-l—ogical
o ——————condition,_ '
—\JhuSJJhem;th_e_gixig g orp l.égr-“_objg_gi:_i_s_hea;t_e_d.La..n;i Ntensive
. light disgbgggw;cbs erved d}:ringf'il}umn}na tion,- _During illumination
°of a leaf with. light “the '-pkﬁomeno?of‘?hahrge ‘polarization takes place
. ana ml"h‘ésﬁawl’ﬁ‘-“fﬁmﬁéﬁé‘c tor dreps T 2
: Under—th i g re—f+ e%&—on—phnt-and-&ivingﬂssue-, H
*\the‘eﬂfeet;-ef—aﬁeduetéon—ehlumine sence-‘.takes‘place_which_getsists_ 2
Cee——  __Oover an extended-period o f;time.-.._eyerr-'.-i._r_x_thg;c_as_e:;Whe_n_--_tbg;m.a_g_n\et 2

does not directly a t upon the living tissue. .- =
—————=C&S not directly - _upbon th

2

) The inhibitton of breathing broucht™ about by Poisoning brings
-\\aﬁﬁ‘t‘Tﬁdﬁéﬁfﬁ‘f‘ o‘rht‘ﬁe‘_l‘um‘fﬁes"e'm':e‘df* rootsTand Yeaves— of— pl’a‘ntsi__
\Finai-ly?one—-shovlhobforgtet—to— mention—some‘*qtri te-interesti ng i

\_A&&_Rahishev_‘and_-.collahc rator_s_a‘TheLd_is_egve,:e.d~the__c_ha_xzc_te.s of-
——_ intensity of luminesence .of- alatal knot in cats.
The undamaged knot- had g ‘more distince luminesence {73 times) 3
than™in EhHe cass 'e—“wffézﬂt‘*w‘a'é-v‘ééééﬁffarrfe‘dfa‘s‘a?re's‘uIt"O‘f_cuttrn“g.\ID,
- \vms*furt}rer“sh 1 aser—.disc!'xarg_es~si-gni:fi>cant-}.y&ehanged—-.
*—\the—iatensktyreé—l.mSe'mevS: i —eXperiments .
. -wae_earrigd;o,ut,using;Lumip.hQr:_.S.¢_I:§e_1154_'_tfh%isn_ﬁic_a.&C_e-.O. f whose .
light intensit Was detsrmined by a pPhotoelectron magnifier. The )
apparatus was ~developed.at- thebiophysics -f?ﬁltf??fﬁ?iﬁfh’ f
tate Univers: 2 — -
by 7 ' -
o \fs—enehof,-the;ﬁew—'aeee-sséb—le_me«ans—ﬁg-pdiagnosing_.bioglasma_At-“_ _
\_the_same__tj_mgmth;-the;help_'qtthﬂiﬂi an_effect, it was po Ssible
- —to penetrate into a new--field-of. knowledge, utilizing“the_most- Trecent
) achievements of .quantum: eleetronics to obtain unique information
about the bicenexry €. staté~6F tha Organism, and i PICVE The existence
o?trre‘b'i‘ofre“rdtrff N : -
rk—cam'e&*eut&&heuf—kaboratean-demensmtes—theé—v.\
- ———————pos s-i-bi—l-i‘i;yiof;obtad.mrq_i_n formation - aba nt-hig fi_eldsmthau.t_supplemen -
uence:_tac_tiqn)__guh_e_l.liag__o_ rganism.. . Footnotes s -
nyushin .and .M. Fedoxa :

_‘\—\l&&:ﬁ; ave .." SASFRER bR SN AU -Dation oFf _
la 46 2000/0BT0Z ¢ >+ 197t
I -L. Gulyaev, etz Electroaurograms - Eﬁmmn‘d‘aw
" i Nuvous—&y&tﬂb—iwesua—m%gﬁﬂ

4 \N__—"'—-——-—...____.__ — m—
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Table 8: Sorbtion differences of neutral red in the active points in
the skin sectors of a froge Witnout active pts. during LASER radiation in

- Post~radlation times: corresponding unitses
. objects control 30 sec 5 min 70 min 1 hour
active | 84.6_ | 115.0 | 113.,0 | %10.0 80,0 -
. poin‘ts... +8e1 _'_5'_1300 11102 i‘_1105 17'7
sectora 1147 134.0 114.5 - - 109.0 120.0
- -1 _without active ptse|+10.5 +14.6 +16,0 +1044 +5.8

»

L]

" ___TAI:.".E_I__physj_cal__chamateristics__of._so_vie_t_lasiers__us,ed_for

biologicalresearch

| RADIATION SOURCE TYPE OUTPUT in mW weight, Kg
.| omG=12_ghock & | TgLtrHOde 20 P
vibration resistant )
N ) ; o 1
OHG =13 BhoCK ¢ &_—“‘“gf’“me’ 2 -
| vibration resistant|
| IG=75  HE-Ne. [ muliimode 5 8
] gas_laser CW.
1G-36A | monomode | 40 -
- 16-36a multinodd 8a 4o

__Notess CW= continuous wave, i.e. constant op_e_;;a.iion’

OKG = optical quantum generaior, i.e, laser

; — | Table
- Pigment Control mgk _ Polarized mgh
-~— | chloraphyll a | ___100.0 | _120.5
——chYoraphyll b 6248 —Tow0
- “keratin 3.0 3.2
lutin- 240 31
— I~ violaxatin 16— 135
- sum of the
:;——1{-8reen_pigments 125.0 166.5




Table 3: The content of pigments in leaves:=# 4~day growth, mg a/0.
Control Polarization

—ctorophy3l—AN—3100+0 1+26+5

cloTophyll "B"  62.8 0.0

karotin 3.0 S 3,2

Jutine 240 5 3.1

—————tbiolaxatin —1=6 > +o5—

Sum of the green

—pigments 125 16635
Table 5: Changes in the Mectz:oconductance_.ofa.,channp'i 127a=122

(left leqg, in 1 microamps) during MKS therapv’ of children_suffering

from cerebral .paralyses. ... .

Procedure | Total Dose Initial data After radiation
by LG=75
ISt 36 566 €6 5 Win 6.I8 (6. I1[6.22[6.52 [ 6-35 [0.36 |6, 31 [0.42
| 3rd_ [3.5 min to 15 min .41(0.19]0.31]0.22 | 0.34 |0.270.240.31
—— | _9th to 11th 15-.63 min | __0.36l0.31lc.3010.37 |10.5210.5810.3810.39
Bsth 54———134-min-|—0.2610+3510:45]0+49-| 9550354 10359 |03 49
g———— — <.—-—-——-‘ ———-—-.,.__—— b ————— e _-.: -
—~ ' g g = _ .
e B e B ey et
2 B~ —f-o0— )it B —E-
- o n 2 a E '
Pttt -t —— -~ G — — |0 —u—
5 —~ g — —
o |~k [ —
+ 0 0o | o @ M M H "
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- Table 6: Mean_indices of electroconductance channels _
joining the acupunctural points in children (norm)
- _Eg‘e“Gf‘cEIIdi"e“n ‘Ro-crfpotn‘t“ —Tright—|"background|—left—|—background|—-
. I 9.2+0.5 [ 1.7 [ 872004 [ 1.9
: 10 100203 Te6 T0.8+0.6" Te9
12 25—1-;0—“; Feb 2054405 T— 36— —
z 22 25+ 0+0.8- o 24404046 «2 —
from T~11 years 3 185:3 30.7_ 41' 9__5 | 4'__:_. —4__
- 25 645+0e3 1.3 6.8+0,3 1.5
26 509+043 1e3 5:940.3 1.2
103 5e5107 30 252 | 679%03 o1
10 9.2+0%9 16 a—5+o.6- 1.0
12 1—2‘.5:_0-.9—~———5.0——-10.9+0.6— 2.8
22 15.1+0.7 3.1 44»7_+.LCL Jad—
23 1404i007 305 -
from 12-15 25 544047 143 ']+0.9 1.5
years 26 4.7+0.T 145 515+0 7 1.0
103 7+6%076" 10 "7‘4‘-:-0‘5 [t
- 3 7.6+03u +.0 ———
49——._9,&v,, 1.0 — -
33 .7+0'_4 1.__1 - oo haded S
91 Se 1+0.3 0.8 L 54T+0e3 0.9
) 113 4.81‘0.3 0.7 4 9+O 3 009
- 107 b.T+U.4_ 0T | 84207 0.9
:———} D L.Parmanenke {1960) '
— ! Remarks: The point -numbers are given according to Fin=Li-Da.
— -

the facial nerve has been cut.

Table 7: Blectroconductive indices of active facial points when

T | Points | prior to procedure | —exposurs 10 sec—1 ——after procedure—[——
rizht left right left— |—right ——3left ——
9 15 30 3 5 20 20
. 10 20 23 3 4 32 10
) 12 60 30 5 3 22 42
22 23 23 53— 3 30 40—
25 12 13 % 4 +3 1T
26 10 30 3 4 10 13
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