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Abstract : The elastic scattering of a particle passing through a
compound nucleus is considered. The spins of the parti-
cles are not taken into account. The author constructs
& scattering matrix for the particle and finds its con-
nection with the Hamiltonian of the compound system.

The value of the scattering matrix makes it possible to
determine the Homiltonian; this is shown for cases Iin
which the compound system contains: (2) a finite number
of complex levels; (b) a continuous spectrum of complex
levels; (c) a degenerate real level. For all these
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cases an explicit expression is written for the
Hamiltonian in terms of the parameters of the scattering
matrix; the Hamiltonian is reduced to the simplest (tri-
angular) representation. Using the formulas derived, the
author considers the process of decay of the compound nu-
cleus under the condition that it has a continuous spec-
trum of complex levels. In conclusion, the method develo-
ped is generalized to include the case, when the particle
outside the nucleus is not free, but is in a certain ooten-
tial field (for example, the Coulomb field of the nucleus).
The work is distinguished for clarity of presentation,
vhich, in spite of the mathematical complexity, makes it
accessible to the non-mathematician.
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SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1905
AUTHOR LIF31C,M.S.
TITLE On the Scattering Matrix of an Intermediary Systen.

PERIODICAL  DOkl.Akad.Nauk,111, fasc.1, 67-70 (1956)
Issued: 1 / 1957

The present work deals with deriving the not gself-adjoined operator of the
energy of an intermediary system, which has been formed on the occasion of

the elastic collisions of two particles. On this occasion the relativistic
dependence of the mass of these particles on velocity is tsken into account.

A close connection is found to exist between the scattering matrix and the
sowcalled characteristic matrix function of the corresponding not self-ad-
joined energy operator, so that it is in some cases possible %o determine the
energy operator from the assumed scattering matrix. In thiu connaction the well-
known formula by E.P.WIGNER and L.EISENBUD, Phys.Rev.]2, 2¢ (1947) is general-
ized for the case of the continuous spectrum of the intermsdiary system. As an
example of application the energy operator for HEISENBERG'S model of elementary
particles is determined. In order to make the nature of this method quite clear,
only the elastic collisions between two uncharged particles aq+a, - c - 8,8,

ig studied in the present instance., Here C denotes the intermediary system. The
moment of momentum 1 and the spins of the particles shall be equal to zero.

The wave functions of the investigated gystem is best represented in form of a
vector with two components. The HAMILTONIAN is accordingly written down as a
matrix of the second order. In order to take account of the relativistic de-
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Dokl.Akad.Nauk,m,fast,67-70 (1956) CARD 2 /2 PA - 1905

prendence of the massg of the particles on velocity, Tepresentation in the momen-
tum space is adopted, Next, the matrix wave equation, which ig separated into
two wave equations, ig investigated, - For the equation which determines the
State of the interg_g_q;ggy_gig]tg the following formula is eventually found;

E* T-wf- (a/Z)V?ﬁ /2)(V1+V2 I, 1= {V?Bk} + FoT the scattering matrix we
- -1 2 2
find: s(w)- ¢~21(p/% )Rso(w), So(M= 1+ 1((5* «w1)™' T, 7). e function S (W)
is called "characteristic function" of the operator H. The total probability p
of the intermediary system, which ig referred to the time unit, is given by the
5 s
following expression: p = (1/8)(1,1) - (2/4) ij . Finaily, tne following

-1
generalization of the formula by WIGNER and EISE.NBUD is_)obtained:
So(‘7)=(1+(i£R/2)(p(W))/(1-(iPT\/2)9(‘7)),4;(?!):((&-?11)‘1 10,70). Here it holds

that o(W) =)° go’(t)/(t-l’l), where o'(t)-(Etlo,lo) is a not decreasing function, It

=2, 3 1/2
is true that 1, = 1/(1,1)'/%) anq E, denote the spectral family of the gelf-

adjoined operator A.
As an example the scattering function for the elastiec collisions of two homoge-
neous particles are studied.

INSTITUTION: Hydrometeorological Institute, Odessa.
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SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1936
AUTHOR LIFSIC,M.S.
TITLE On the Intermediary System whioh is Formed on the Occasion of

the Scattering of Elementary Particles.
PERIODICAL Dokl.Akad.Nauk 111,fasc.4, 799-802 (1956)
Issued: 1 / 1957

The present work investigates the properties of an intermediary system formed
on the ococasion of a collision betweem two elementary particles on the pre-
supposition that interaction between the particles is due to a quasicharge which
connects the corresponding fields, In this connection the expression 3§ (W) =

= (1+(ip/2)o(W)) /(1 - (1P/2)p (W)) with h = c = 1 is used for the scatgering
matrix of the collision of two particles a, + a, - c - 8, + a,. Here P de-

notes the total probability of the decay of the intermediary system, and for

o(¥) the equation ¢(W) = ((A-WI)-1§;,—3°) applies. Here A denotes the self-ad-
-,

Joined operator for the energy of the "chgred box", €, - & certain coordi-
nate vector, and W h'y:n1 + p2 +}/mg + p2 (m1 > m2) the total energy of the
system.

The author endeavors to find the amounts of P and o(¥) by the exanple of the
scattering of a photon by an electron. On this occasion the electron "at firgt"
absorbs a photon with the fourdimensional momentum ké and "afterwards" it emits

a photon with the fourdimensional momentum kg. For this purpose the correspond-
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atrix is then transformed by transition to new variables,

For the operator 4 o energy of t
find o(W) --1/1’)‘2(\7) - m§ with f (

the vector @ are
intermediary syst
If the masses of

ion of the operator

e introduced into the investigation. If the operator A and
known the following equation can be foungd for the decay of the

em C: i df/dt=H™ £ with H® £ » of -(iP/2)(f,?°)E;.
both particles are different from zero, the operator A has a

continuous spectrum which fills the i

-n, -m,§ A< m,

ment, the incidin
t — ® tenda tow
rarticles are pra
B, = 0 in which ¢
+ m, . Next, a fo
meeting with any
8ystem in relativ
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he system deacribed a8 a "covered box" we

W-Ju1/*2/W)/2,dk1.m’{4m2\fo2 =my - m,.

4 and the vector s 'wave functions with

ndervals: m - S S my +m, and
he following proof: If, at a certain mo-

the mass of the produced particles C at
hat is different from zero and the stable
An exception is formed only by the case
perator A is reduced to the two points
ring matrix ig written down. Without

e equation of motion of the intermediary
form is found.
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SUBJECT USSR/MATHEMATICS/Punctional analysis CARD 1/1 PG - 807
AUTHOR LIPSCHITZ M,.S.
TITLE The method ef self-adjoint operators in the dispersion theory,
PERIODICAL Uspechi mat.Nauk 12, 1, 212-218 (1957)

reviewed 6/1957 .

With the notion of the intermediate kernel in the general dispersion theory
the complex energy levels and the quasistationary states are combined; froa
the mathematical point of view it is the non-selfadjointness of the
corresponding energy operators In the present paper the author treats the
close coennection between the dispersion matrix of the intermediate kernel
and the characteristic matrix funmtion (see also: Lifschitz, Mat.Sbormik,n.
Ser. 34, 145-198 (1954)) of its energy operator. After the dispersion
matrix the energy operator is determined in certain oases.
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AUTHOR: BRODSKIY,M.S., LIVSHITS,M.S. 42-1-1/13
TITLE: Spectral Analysis of Non-Selfadjoint Operators and Intermediate

Systems (Spektral'nyy analiz nesamosopryazhennykh operatorov i
promezhutochnyye sistemy)

PERIODICAL: Uspekhi Matematicheskikh Nauk, 1958,Vol 13,Nr 1,pp 5-85 (USSR)

v ABSTRACT: While the decomposition of a selfadjoint linear operator A into
simplest operators can be carried out always with the aid of
the so-called "decomposition of the unity", the decomposition
of non-selfadjoint operators is very difficult even in finite-
Qimensional spaces. Only during the last years (also by numerous
ublications of the authors of the present paper) these
aifficulties partially could be put aside and a theory of non-
selfadjoint operators could be obtained. In the present survey
the results of this theory scattered over the whole literature
are combined and ordered, where of course only the direction
looked after by the authors is considered. This direction bases
on the consideration of the so-called characteristic matrix
function w(A) of the operator A. This unique analytic function
of the parameter Ais an invariant of the unitary transformations
of the considered Hilbert space H and its decomposition into

Card 1/2 factors is connected closely with the determination of the
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Spectral Analysis of Non-Selfadjoint Operators and Intermediate 42-1-1/13
Systems

invariant subspaces of the operator. In the last chapter of

' "~ the present paper the developed theory is applied to the
investigation of the intermediate systems which appear at

. collisions of elementary particles or of atomic nuclea. If
the transition of a system from the initial state X to the
final state Y = SX happens according to the scheme X=»C—3Y, then
for the energy of the instable system C a non-selfadjoint operator
A can be constructed, where it is stated that the S-matrix is
identical with the characteristic matrix function of A.
20 Soviet and 9 foreign references are quoted.

AVAILABLE: Library of Congress
Card 2/2 l. Mathematics 2, Spectral analysis
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AUTHOR: Livshits, M. S.
TITLE: —Intermediate Syéiéhs in Quantum-electrodynamics (Promezhut-

ochnyye sistemy v kvantovoy elektrodinamike)

PERIODICAL: Doklady Akadenmii nauk SSSR, 1359, Vol 126, lir 3,
pp 550 - 553 (USSR)

ABSTRACT s Basing upon the conception of the intermediate system, ex-
pressions are developed in the present paper for the matrix
elements of various processes of quantum-electrodynamics. The
scattering of two free particles is investigated, and it is
assumed that it develops in the following form: During the
first stage, the two particles vaniah with the simultaneous
occurrence of the intermediate system. In the second stage,
the intermediate system vanishes, and two new particles in
new states are formed. In earlier papers by the author (Refs
1,2,3) it was shown that the behavior of the intermediate
system is described by the operator given by formula (1). In
formula (2) the scattering matrix is given and it ig further
mentioned that both formulas are correct both in the case of
weak and strong interaction. It is shown that matrix (2) can

Card 1/2 be approximated by matrix (3) in the case of weak interaction,
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The further contents of the present paper is an investigation
of conorete problems of quantum-electrodynamics. The scatter-
ing of a photon by a free electron is investigated. First,
the two possible ways of transition frow one state of a
particle into another is given and for the first (weak inter-
action) the elements of matrix (2) are deduced for various
directions of the relative motion of the colliding particles
by means of the operator (1). Likewise, the elements of the
approximation matrix (3) are calculated, and the latter are
specialized for the mass center of the system. In a similar
manner the elements of the matrix for the second way (strong
interaction) are developed. In the last part of the paper the
scattering of a positron by an electron is investigated.
Further, the two possible ways are given, and the calculation
of the elements of the approximation matrix and of the exact
matrix is carried aut inan apalogous mamer , There are 5 Soviet references.

ASSOCIATION: Khar'kovskiy gornyy institut (Khar'kov Mining Institute)

PRESENTED s January 15, 1959, by N. N. Bogolyubov, Academician

SUBMITTED: August 8, 1958
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s/020/60/135/003/009/039
3230 (brelude 3403) B019/B0T1
AUTHORS : Livshits, M. S. and Flekser, M. Sh.
TITLE: Reduction of a Reactive Four-pole Into a Series of Simple

Four-poles

PERIODICAL: Doklady Akademii nauk 5SSR, 1960, Vol. 135, No. 3,
pp- 542 - 544

TEXT: The authors start their investigation with the following relations
between the four-pole terminal voltage and the current E = Uexp(-iwt) and
i = Iexp(-icwt) and define the vectors v

U U
> 1) 2
X, = and ¥, = ( )
1 (11 2 12

and their components are the input and output*voltagg and current \J#\
amplitudes. A linear relation exists between x, and X, which is written as

a matrix S(w) whose elements are a function of cu

Card 1/4
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Reduction of a Reactive Four-pole Into a 5/020/60/135/00,f009/039
Series of Simple Four-poles B019/B077
T, ~ S(w¥. vhere S(w) « s”(w) 812(0’) :
2 1 8,,(W) sy,lw)/

S(w) is called a four-pole transmission matrix; a chain type connection of
four-poles corresponds to an expansion of the matrix $(w) in facterss
S(w) = sn(w)sn‘_1(w)n..,.s1(u), where the Si(u) are the transmission matrices \7L

of each term. In the following, the authors limit their work to passive
four-poles with reactive elements only. In this case the elements of S(w)

2 , 2
have the following forms: 5’1(w) = f11(w ), 312(30 = 1mf12(w ), SQT(Q)

. 2 2 - . .
= 1mf21(u)), szz(uﬂ - fzz&o ), where f, are the rational functions with

real coefficients. The matrix S(w) is called a reactive matrix when the
assumption is satisfied that there is no negative output at the terminals
of a four-pole; this leads to a transformation from a reaciive four-pole
to chain type connections of simple four-poles which can be represented by
reactive factors of the S-matrix. In the following, the authors base their
work on that of V. P. Potapov and Yu. P. Ginzburg and prove the theorenm

Card 2/4
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that Bny reactive four-pole can be replaced by an equivalent -chain ‘of
simplﬁe non-reducable four-poles shown in Fig. 2 vwhere the last element has
to be an ideal transformer. There are 2 figures and 5 references: 4 Soviet

.and 1 German. .
ASSOCE:IATION: Khar'kovskiy gornyy institut (Khar'kov Mining Institute)

AN
PRESENTED: June 6, 1960, by N. N. Bogolyubov, Academician
SUBMITTED: April 20, 1960 ’
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c7’/:3(723 D201/D303
AUTHOR: Livshite, M.Se

TITLE: The method of non-self-conjugate operators in the
waveguide theory

PERIODICAL: Radiotekhnika 1 elektronika, Ve 7, no. 24 1962, p//
281 - 297

TEXT: The author applies the spectral analysis of non-self-conju- -ég

gate operators to determine the field inside a resonator (or any

other inhomogeneity) at the end of a waveguide or & coaxial lineo

If the dependence of the dispersion matrix on frequency W is known,

the solution is gought in the form of series of orthonormal fields

which may be found by triangulation of the Maxwell operator at non-

self-conjugate bourdary conditlon, without solving the Maxwell's

equations. 1f required, the model field may be evaluated to any de-

gree of accuracy from the solution of a certain non-self-conjugate

boundary problem in Maxwell's equations, for which the Maxwell ope-

rator becomes & non-self—codjugate operator. An equation is derived

Card 1/2
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LIVSHITS M, S., NIKOL'SKIY, V,.V,; SUKHOV, V.G,

SRS s s

Self-adjoint operator method in the theory of waveguides, Radiotekh.
i1 elektron, 8 no.l0:1798 0 163, (MIRA 16:10)
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LIVSHITS, M.S,

Linear physical systems linked with the outer world by
comunicaticn channels, Izv, AN SSSR, Ser, mat, 27 no.S5:
993-1030 S-0 163, (MIRA 16:11)
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LIVSHITS, M,S,

Open systens as linear autozata, Izve AN SSSR. Ser, mat, 27

no.611215-1228 KD 163, (MIRA 17:1)
%

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6"



E: 06/20/2000

P

"APPROVED FOR RELEAS

R BRI EA TREA L S :

CIA-RDP86-00513R00093031000?-6 )

AR IR SR H RN

3

| [Ace MR mwgosizer Monograph

. L«Livsgg_gg ».Mikhail Samuilovich
Opérators, oscillations, and vaves; open syatems (Operatory, kolebaniya, volny;
otkrytyye sistemy) Moscow, Izd-vo "Nauka", 1966. 298 p. 1llus., biblio., Errata
81ip inserted, 12,000 copies printed,

TOPIC TAGS: functional analysis, open system,
operator | ynathewmatio opecakol

PURPOSE AND COVERAGE: This book 18 an attem
tion of the theory of non-s
(physical systens,

annels are presented,
open systems to various

analyzed and some 1llustrative examples are pres
mathematiciang working with functionel analysis

ngineers working with the quantu
physics, electric circuit theory, and acoustics,

_Card_1/2 UDC: 517.5

operator theory, non self adjoint

pt to est
elf adjoint operators.
such as waveguides » antennas,

problems of the theory o

ablish & physical interpreta-
The theory of open systems

Some characteriga
finite mumber of linear, inde-
The application of the theory of

f oscillations and wave theory is
ented. The book is intended for
and its applications, and also for
m theory of scattering, radio
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Use of reserpine for 2 patient with thyrotoxicosis and chronic
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1, 1z II terapevticheskoy kliniki Moskovskogo oblastnogo
nauchno-1issledovatel‘skogo klinicheskogo instituta imeni
Vladimirskogo (zav, - doktor med.nsuk L.P.Pressman).
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Bolez., Vol. 17, No. 1, pp 26-30, 1948.
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Developnent of a method for protecting a worker's settlement from pests in
the peat fields. Med,paraz.l paraz.bol. no.#:322-331 Jl-Ag '53.

1. Entomologicheskiy otdel Institut

gel'mintologii Ministerstva

(MLBA 6:9)

a malyarii, meditsinskoy parazitologii i

zdravookhraneniya 5SSR (for Sergiyev and Bekle~
mighev). 2. Orekhovo-Zuyevskaya protivomalyariynaya stantsiya (for Livehits 7

(Insects, Injuries and beneficial)
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GRIGOR'YEVA, V.I.; LIVSHITS, H.A.

Blood proteins in pulmonary tuberculosis patients, hb.do](.;mi 1315)
no,1:8-11 Ja-Te '60, :

1, Iz kafedry tuberkuleza (saveduyushchiy - prof. A, 1a, T5igel ‘nik)
1 Leningradskogo meditsinskogo fustituta imeni I.P, Pavlova,
(BLOOD PROTEINS) (TUBXRCULOSIS)
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LIVSEITS, N.A,

Subjgribbtte I schetno—reshayushchiye ustroystva. L., Izv. Voyenno-
Eiektrotekhn. Aded. (1940)

S0: Mathematics in the USSR, 1¢17-1947
edited by Kurosh, A.G,
Markushevich, A.I.
Reshevskiy, P.K.

Moscow=Leningrad, 1948c
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_ % AM4L006612 - BOOK EXPLOITATION s/

Livshic?, N. A.; Pugachev, V. N,

Probability analysis of automatic control systems, V. 1: Probability
and statistical characteristics of cffects and processes. Lincar
stationary and nonstatlonary systems (Veroyatnostny*y analiz
sistem avtomaticheskogo upravleniya. {t.] 1: Veroyatnostny*ye 1
sctatisticheskiye kharakteristiki vozdeystviy { protsessov. Liney*ye
statsionarny*ye 1 nestatsionarny*ye sistemy¥*), Moscow, "Sovetskoye
radio " 1963. 895 p. 1llus,, biblio., index, 12,000 coples printed,

TOPIC TAGS.: automatic control, control system probability analysis,
random disturbance function, linear steady state control system,
control system transient process

PURPOSE AND COVERAGE: This book is ijntended for a wide circle of
scientific personnel, aspirants, engineers, and students in schools
of higher education specializing in various branches of the theory
and techniques of automatic control and industrial automationm. It
could also be useful to technical pevsonnel specializing in tele~-
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mechanics, radio engineering, or radar or concerned with statis-~
tical problems. The book contains a systematic exposition of
probability methods for the analysis of automatic control systems,
This first volume deals with the probability and st.tistical char-
acteristics of random processes and with methods f- . their de-
termination and evaluation., The characteristics and probability
analysis of linear stationary and nonstationary systems and meth-
ods to determine the accuracy of their operation are discussed.
The characterisctics of random processes occurring in these sys-
tems are being determined by the application to their arbitrary
inputs of any number of both stationary and nonstationary ran-
dom effects. The authors thank B, C, Dostupov and Ya., Z. Tsy*pkin-
for their advice.

-~

TABLE OF CONTENTS:

Foreword == 3 U

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6"



T B e GG D S RN S R R R ’-..':7";'"‘«"*?’_:'-.'1‘:#1.55;35‘1 LT
e T g 5

IVANOV, V.P.3 LIVSHITS, N.D.; LIPOVOY, A.I‘.
o
Efficient design of rod bolting for the Mirgalinsay Mine,

Gor. zhure .0,10:50-53 0 161, (MIRA 15:2)

gali kiy rudnik, g. Kentau.
1. Mir mesyeey (Kenta\,x region—ine roof bolting)
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Practice of and prospects for using sel

Zhuro n003’20'23 Hr '620
(Mirgalimsay region—Mining machinery)

£ elled equipment, Gore
PrOP (MIRA 15:7)
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L1VSHITS, N.D.; NIVIN, A.F,

—

- o
fapid drifting, Gor, zhur. no.3:24-27 Mr 162, (MIRA: 15:7)

1, Zaveduyushchiy gornymi rabotami na Mirgalimsayskom rudnike (for

Livshits), 2, Gornyy master :gruppy po wmedreniyu novoy tekhniki
na Mirgalimsayskom rudnike (for Nivin),

(Mirgalimsay region-- Mining engineerj.ng)
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"On the Laws of Binocular Color Mixture," Dok. AN,
28, No. 5, 1940. Gorki All-Untion Inst. Experimental
Medicine, 1940-.

ase e B o R I I

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6"



"APPROVED FOR RELEASE: 06/20/2000

S

CIA-RDP86-00513R000930310009-6

L TR B e AT VN G

By

= LIVSHITS, N.K. _

: ion on conditioned
Bffect of X-ray irradiations of the cerabellor reg
redlex activity in dogs. Trudy Inst.blol.fiz. no.1:50-62 155.
(X RAYS--PHYSIOLOGICAL EFTECT) (MLRA 9:9)
( CEREBELIUM)
(CONDIT IONKD RESPONSE)
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LIVSHITS, N.HN.
SR AMRDEAST
Effect of repeated total X-ray {rradiation on conditioned food
reflexes in doge. Trudy inst,biol.fiz. no.1:63-78 '55. (MIBA 9:9)
(X RAYS-~PHYSIOLOGICAL XFFZCT)
( CONDIT IONKD RESPONSR)
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Voprosy Radiocbiologii (Problems of Radiobiology), under the
editorship of M. N. Pobedinskiy and P. N. Kiselev, Medgiz,
1956, 427 pp (from Meditsinskiy Rabotaik, 23 Oct 56)

This collection is devoted to a study of the action of ionizing radi-
ations on the live organism on the basis of studies of the laboratory of
N the Central Scilentific Research Roentgeno-Radiological Institute. (v)

Ocherkd EQRadiobiolog%i (Essays ou Radiobiology); Prof A. M.
Kuzin, editor in chief; Moscov, Publishing House of the Academy

of Sciences USSR, 1956, 312 pp

This collection of essays includes the following: "The Biochemical
Basis of the Biological Action of Ionizing Radiation," by A. M. Kuzim, »D
5-96; "Experimental Study of the Action of Ionizing Radiation of Mawmmals,"
by N. I. Shapiro, pp 97-150; "The Nervous System and Ionizing Radiation,”
by N. K. Livshits, pp 151-232; and "Morphological Changes of the Nucleus
and Chromosomes Under the Action of Various Types of Radiatiom," by L. P.
Breslavets, pp 233-311. (U)
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noonditioned Reflex Activity of Dogs pue to Chronic Effects of
Tonizing Rediation on the Brain," by N. N. Livahits, Institute
of Biological Physics, Academy of geiences USSR, piofizika,
Vol 1, No 3, 1956, pp 221-231

ch is concerned with the chronic jocal effect of
jonizing radiation on conditioned reflex activity of the cerebral cortex.
cobalt6° with an activity of 5.0k millicuries was used as the source of
jonizing radiation. Average dose was 1,61 r for 6-7 hours per day for 6
days per week over & period of geveral months.

The present resear

In addition to the action of ionizing radiation on cortical activity
a detailed blood study was conducted.
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Effect or fonizi
Bg radiations on th
ITtogi nauki,Bio], nauki n0.1:262-zé; fl'l;wtions of the nervous system.

(RADIATION--PHYS 10106 1G4 RFFECT)  (NERVOUS srsm?)‘m 11:3)
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USSR/Hunan ond Anipal Fhysiology -(HOrmal and Pathological)s T-12
Nervous Systeris Higher Nervous ;ctivity. Behaviore

Abs Jour : Ref Zhur - piol., Ho 11, 1958, 51309

Author 1ivehits, N.N.

Inst -

Title +  Conditioned Reflex ictivity in Dogs in the Presence of
Iocally Applied UHF [Ultra-High Frequency/ Ficlds to
Certain Zones of the Cortcxes of the Large Hemispheres.

orig Pub Diogizika, 1957, 2, No 2, 197-208

Abstract : Locally applied bilateral excitations of hearing zones of
husky dogs by o 7-55 volt strong UHF [ ultra-high frequen-
cy / ficld, conducted through a ring electrode (2% m in

diometer) which was attached to the skin, proved to cficet
almost exclusively conditioncd reflexes (cR) only, which
with acoustic analyzers. In less husky
dogs, such o function of oll the inves-
tignted analyzers. Induction of the UHF field into

i
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Role of the nervous system in the reactions of the orgsnism to
ultrahigh-frequency electromagnetic fields. Biofizika 2 no,.3:
378-389 '57. (MIRA 10:8)
(MICROWAVES--PHYSIOLOGICAL EFFECT)
( NERVOUS SYSTEM)
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USSR/Hunou and Animal Physiology (Normal and Pathological) T
Nervous System. Higher Nervous Activity. Behavior.

. Abs Jour : Ref Zhur Blol., No 6, 1959, 27060
Author :_Apivshits, N.N.
Inst + Acadenmy of Sciences USSR

Title . oconditioned-Reflex Activity of Dogs under the Influence
of a Field of Ultra-High Freguency on the Region of
Cerebellum.

Orig Pub : Dokl AN SSSR, 1957, 112, No 6, 1145-1148

Abstract : In influence on the region of cerebellum of dogs of an
ultra-high frequency field with frequency of 50 Mge,
pover T-12 v. for the duration of 5-10 min, disturbance
of motor functions and changes of salivary alimentary
conditioned reflexes (CR) were not noted. After irra-
diation, or by the 2-3rd day in dogs of strong type, a

- 133 -~
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' US3R/Human and Animal Fhysiology (Normal and Pathological) by
Nervous System. Higher Nervous Activity. Behavior.

Abs Jour : Ref Zhur Blol., No 6, 1959, 27060

1-2 day long decrease of CR to various stinuli and weak-
ening of differentiating inhibition were noted. Under
25-45 v, appearance of an equating phase was noted,
Repeated influences were ineffective. In dogs of weak
type, changes in CR under 10-14 v, were not discovered;
howaever, under 25-45 v, total loss of CR in the course
of 2-3 days was observed. Decrease of reactivity in re-
peated dosee were not observed. Influeacing with large
doses (40-50 v. 10 min) were accompanied by defensive
reactions and disturbances of coordination movements.

. In dogs with unstable CR, multiple irradiation of 10-20
v may lead to prolonged normalization of CR. -- R.M,
Meshcherskiy
Card 2/2
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KUZIN, A.M., prof., otvetstvennyy red,; LIVSHITS, N.N., red.; SHAPIRO, F.B.,
red,; EYDUS, L.Kh,, red,; IOFFE, V.G., red,izd-va; POLYAKOVA, T.V.,
tekhn,red.

[Radiobiology; proceedings of a conference] Radiobiologiia; trudy
konferentsli, Moskva, Izd-vo Akad, nauk SSSR, 1958. 286 p.

(MIRA 11:5)
1, Vsesoyuznaya nauchno-tekhnicheskaya konferentsiya po primeneniyu
radioaktivnykh i atabil'nykh izotopov i 1zluchenly v narodnom
khosyaystve i nauke, 1957. 2. Institut biofizild AN SSSR (for
Kuzin)

(RADIATION--PHYSIOILOGICAL EFFECT)

SOTEP RN ) PR S e C R R
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.~ LIVSHITS, H. N.
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Bffact of the ultrahigh-frequency field on the function of the nervous
syetem, Biofizika 3 no 4s426-437 Jl-Ag '58 (MIRA 11:8)

1, Institut biologicheskoy £iziki AN SSSR, Moskva.
(MICROWAVES—~PHYSIOLOGICAL EFFECT)

(NERVOUS SYSTEM)
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LIVSHITS, N, N.
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Various problems connected wybh statistical treatmsnt of the i
results of conditioned refle}: riments, Zhur. vys. nerv,

l

deiat, 10 no. 5:792-799 S-0 (MIRA 13:12)

1. Institut biofiziki Akademii mauk SSSR, Moskva.
(CONDITIONED PO)ISE)
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PHASE I BOOK EXPLOITATION  S0V/5868
Livshits, N. N,

Viiyaniye ioniziruyushchikh izlucheniy na funktsii tsentral'noy
nervoy sistemy (Effect of Ionizing Radiation on the Functions
of the Central Nervous System) Moscow, Izd-vo AN SSSR, 1961,
179 p. Errata printed on the inside of back cover, 3500 cop-
les printed. ‘ g

Sponsoring Agency: Akademiya nauk SSSR, Institut biologicheskoy
fiziki. . , :

Resp, Ed,: G, M, Frank, Corresponding Member, Academy of Sciences
USSR; Ed. of Publishing House: T, S, Tsuzmer; Tech, Ed.: L. A,
Sushkova. .

PURPOSE : This book 1s intended for specialists in radiation med-

icine and for those intaested in the effects of ilonizing radiation
- on the nervous system,

card 1/7
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Effect of Ionizing Radiation (Cont.) S0vV/5868

COVERAGE: The book 1B & review and summary of the most important
publications from 1954 to 1959 on the effect of radiation on
the functions of the central nervous system and 18, in the
opinion of the editor, one of the most complete reviews of its
kind, The present work is an enlarged and reworked version of
a monograph which the author wrote at the suggestion of the
editors of the biophysical journal Advances in Blological and
Medical Sciences. In the compilation of -this work, the author
attempfed to draw only on sources which have been published in
their entirety; authors' abstracts and reviews of papers and
studles have been used only in exceptional cases, Citations
from the sources are made without any regard to the date of
publication of a given work, but only as the content and ex-
position require. A brief review of the literature in the
field and some indications of the best bibliographic sources
on varlous phases of the problem have been included. No per-
sonalities are mentioned, There are 356 references: 269 Sov-
iet, 78 English, 5 German, 2 Italian, 1 French, and 1 Czech.

Card 2/7

&

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86 00513R000930310009 6

ooy ST

371 n HEEHS NS

“a

3N USRS R “dz“

Effect of Ionizing Radiation (Cont.) Sov/5868
TABLE OF CONTENTS:

Preface ' 3
Introduction 5
Ch, I. Effect of Irradiation on the Functions of the

Cerebral Hemispheres 8
Effect of acute total-body irradiation 8
Effect of fractionized and chronic total-body irradi-
ation 21
Effect of intermal irradiation 30
Effect of acute and fractionized doses of irradiation
to the head 34
Effect on higher nervous activity of irradiation of .
nerve units situated outside the cortex 45
Effect on the cortex of local irradiations of sections
of the body 47

Card 3/7

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86 00513R000930310009 6

e~\ f‘}"*"”ﬂﬂidﬁfdiﬂ‘?’wi’rgl‘« LA e g LR Y Lo PR JUL) el i LA e ,.1.>-2‘ ~“‘&~!‘r}“;&§i"’!&£iﬂ‘:’fid"&‘a SE KA

Effect of Ionizing Radiation (Cont.) 30v/5868

Dependence of radiation reactions of the cortex on the
type of higher nervous activity and the functional state
of the nervous system 50

Ch, II, Effect of Irradiation on the Functions of the
Medulla, the Cerebellum, and on Certain Other

Parts of the Brain 53
Ch, III. Effect of Irradiation on the Functions of the

Spinal Cord 61
Ch, IV, Effect of Irradlation on the Afferent Systems 64

Ch. V. General Observations on the Effect of Ionizing
Radiation on the Nervous System 68

Ch, VI. Effect of Irradiation in the Embryonic and Early
Fost Partum Periods on the Functions of the Cen-
tral Nervous System T3

card 4/7

S T N A

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6"



CIA-RDP86-00513R000930310009-6

e e T T e SRR TS e
SR L G e s T RAEES

Effect of Ionizing Radiation (Cont.) Sov/5868

Ch. VII. Ionizing Radlation as an Irritant of the Central
Nervous System 80

Ch. VIII. Effect of Irradiation on the Nervdus Regulation
of the Involuntary Functions and Nutrition of the

Tissues 87
Effect of direct irradiation on the nerve centers 88
Effect of irradiation on the nervous regulation of the
functions of the cardiovascular system and on breathing 90
Effect of irradiation on temperature regulation 102
Effect of irradiation on the nervous regulation of the
functions of the stomach and the intestinal tract 106
Some data on the participation of the reflex arc in the
radiation reaction of the blood system 110
Role of the nervous system in the radiation reactions
of certain internal seoretion glands 115
Effect of irradiation on the nervous regulation of the
permeability of the histohematic barriers 117

card 5/7

3

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6"



- d Sl optesd st

"APPROVED FOR RELEASE: 06/20/2000

CIA-RDP86-00513R000930310009-6
e ;‘;.' =3 "."73.'-3v=.‘f:‘-5%'-"e'?i"?‘-"_i‘-"é?ifﬂﬁ;if?éi?ﬁﬂﬁ%ﬁ%mml RPIEERESINA KR

g g e e iy e

I e e AR

Effect of Ionizing Radiation (Cont.) 30v/5868
Effect of irradiation on the nervous control of cell
division in the tissues 118
Some data on the role of the central nervous system
in compensating processes during irradiation 118

Ch, IX, Effect of Irradiation on Blood Circulation df
the Brain and on the Permeability of the Hema-
toencephalic Barrier n.24

' Ch. X, In Vivo Investigation of Certain Elementary
: Radiation Reactions of the Central Nervous

System 126
Ch. XI. Dependence of Radiation Reactions of the Cen-
tral Nervous System on the Dosage, Time Factor,
and Dose History 130
card 6/7
- T NE 3 I ’!
TR = SR : fér‘f'.i

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6"



10009-6
i

SE: 06/20/2000

SR L

"APPROVED FOR RELEA

CAT N P

‘. Effect of Ionizing Radiation (Cont,) S0v/5868
Conclusion 143
Bibliography 157

AVAILABLE: ILibrary of Congress
SUBJECT: Blology and Medicine

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6

6% 8§ BRI A S R RS TR (i Tk
TS g R B

T ’ LIVSHITS, N.N.; MEYZEROV, Ye.S.

~

Effect of prolonged action of conditioned stimuli previously combined
with X irradiation on the leucocyte and lymphocyte content of per}phural
blood. Radiobiolagiia 1 no,.2:223-226 161, (MIFA 2437

1. Institut biologicheskoy fiziki AN SSSR, Moskva.
(X RAYS--PHYSIOLOGICAL EFFECT) (LEUCOCYTES)
(CONDITIONED RESPONSE)
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- i higher mervous |-

TP . -range effect of space flight on 5
FHTLE: ‘ggggem agd some unconditional reflexes ?

i No Siséi“
smicheskoy biologii. v. 2. Ed. by g
i;:2122§ 5? Yazdovskzy. Moscow, 1zd-vo AN SSSR, 196h;
192-205 _ |
o ivi i to and i
TEXT: The higher nervous activity of rats prior to,
‘2;%25 £light on the Se%ond Space Ship was 1n¥e:§2g3§§gédgziz§:{ as
the vestibular reflexes, the latent period of S U e soular g
motric defensive reflex and the spontaneous bioe ctric miscular = .
gctivity of guinea pigs. S@multaneously, t?e m:ggtgoggwere S ed.
of the peripheral blood, weight, and genera cot o e raveliy " s
The expériments were conducted on white male-rass Z Koty iid not
. lethod. Conclusions: The £light on the'Sgcon% pgiex acgivity ot
"1 lead to appreciable changes in the conditional re
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. Long-range effect ... D405/D301 ;

. _the two white rats during the period of the experiments (from the
~ fourth day after landing to the natural death of .the animals). The :
Elight of the guinea pig on the Fourth Space Ship did not lead to
-changes in the latent period of the unconditioned reflex. An in-
‘crease in the spontaneous bioelectric activity of the extremity
‘muscles was observed in the Zuinea pig after the flight. In the
latter, a decrease in the latent period oS the vestibular reflex
and an incrcase in its activity was also observed. It is suggested -
- that the change in the characteristics of the wvestibular reflex,
obscrved in the guinea pig after the flight, is related to function-
al changes in the afferent or central neurons, and poassibly in both
these types of meurons. There are 7 flgures. :

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6"



VED FOR R

BT AL

o

LS s TS, DA
o SFSSION E~—~5—T: Bloelectric Eifects 1.

1

TGPV SR

The electrica
2t 0.8 ¢/min affects the dynamics of the el
8t 600 r/min. The conditioned refles of w

for higher dose rates.

Thus, within the
of damage to the central system with the chr
ieradiations. In contsast, the injuries in periphe

Instirete of Blophyrtcs, Acadrwoy of Sciemces, Meteev. ussn

Voo Ao A b S 8

——h

report yronnhd‘nt
‘ the 2nd Int
L Harrogate/Yorkshire, Gt, Br:t’

APPROVED FOR RELEASE: 06/20/2000

. (»)
The Time Factor in the Reaction of the Central N
‘:l
. N, I.Iv\hll‘:'vl-'. . Melferor, Z. 1. Apanasenko, and M.

' The latent period of the flesory defensive reflen in rabY

tingle dose or in doscs of 10 1 daly, five timcs weekly,
1 conductivity of the encephalic cortex ol
ectric tesintance 0
hute rats given $60  y-lrradistion chronical
on 1 & dose rate of 83 r/min, Thve leucopaenic reaction

daily was found to e lets affected than altes acute irradiati
nd 10 be more sudden in Ihe casc of acute eaposure, ie.

of peripheral blood of the snimals in all three cases was

dose range of 160-600 r, we found, in atl three te
onic, protracted of

ral blond are more sy

Cangress of Radiatios
5-11 Aug 1962 t“? Resoarah,

ervons System to Radiation .,
1)

14

. Knznetsava
ily subjected to 400 ¢ 1otat X-irmudiation, given ether in 2
batantially the same for the two methads of esposure.

[ white rats showed that
{ the brain comicerably more than the same donc piven

2 600 ¢ y-esadiation of the snimals

fly at 0 276 r/hr fot 21 houns

sts used, either an equivakent or 2 higher degree
fractionated irradictions than with the scute
bstantial in the case of acute frradiations, )
'

i

i
I :
i H

i

CIA-RDP86-00513R000930310009-6"



"APPROVED FOR RELEASE: 06/20/2000

.- FI_A_,-EDP,SG-OOS13R000930310009-6

B O v (3l ML

doktor biol, nauk, otv. red.;

URBAKH, Viktor Yul'yevich; LIVS

? URMANTSEV, Yu.A., Ted. izd-va; GOLUB', S.P., tekhn, red.

{Mathematical statisgii':s for blologists and medical men Matema-

ticheskala statistika dlia biologov 1 medikov. Moskva, Jzd-vo
{MIRA 16:2)

Akad. nauk SSSR, 1963.: 322 p.
(Biomathematics).

St e

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6"



) . /.
L 17052-63 EWT(m) /EDS/ES(J) . AFFIC/ASD/ 5/205/63/003/002/012/024,

"I_h AR <7

_ AUTHORS: = _Idvshits, N. N. s and Veyzerov, Ye. S EyA
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- pasul®s of this work with previous published data show that in chronic irradiation
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nervous activity of dogs
PFRIODICAL: Radiobiologiya, v. 3, no. 2, 1963, 224=229

TEXT: The chroniz ¥ -irradiation of dogs head's for 7-7.5 hours per day 6 days
per week with a dally dose about 5 r causes definite and prolonged hindering of the
funsiicn of the cersbral cortex, which is expressed in the increased mmber of
cases of disraption of the higher nervous activity (phase phenomena, poor differen—
tisbion, lag o> abssnca of the natural motive feeding reflex)e A comparison of the

of the head with the same method in the same total dose, btut with doubling the in-
tensity of doss, ths increase of irradiation increases with sharp total x-ray irra-
diations in doses of 200-400 r. Thers was no damaging effect observed on the func-
tion of cerebral cortex as compared with the chrondic irradiation of the head in
doges of 500 r with smaller intensity of radiation., After fractionatad irradiations
with largs intensity of dose the normalization of conditioned reflex activity occurs
no later than during chronic irradiation of the head with smaller intensity of doses.
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The authors believe 'Eha*b the cause, for inecres

'y essed rate of realization of ;
def:!.n:lte limlts does not increase the reaction of blood to irradiationo 1g°:;em
activation of compensating proceases. The article contains 1 figure a;xd a 20=item
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TITLE: The combined effect of spaceflight factors on some functions of the orgarism

SOURCE: AN SS5SR. Izvestiya. Seriya biologicheskaya, no. 5, 1966, 625-643

TOPIC TAGS; central nervous system,biologic oxidation, biologic metabolism, !
reflex activity, brain tissue, radiation effectes, iomiwming radiation biologic effect |
L . %y Feae Qtéu'o—m_' 7/

ABSTRACT: R@sults of experimeg}s studying the combined effect of spaceflight factors |
(acceleration, vibration, and ‘radiation) on some functions of the organism (brain %
herodynameis, CNS functions, and cell division of hematopoietic organs) are dig- !
cussed. Tolerance of the CNS to accelerationn depends significantly on chungen of f
brain hemodynamics during acceleratlons. DBrain blood flow In rabbits subjected to -
centrifugal accelerations in the head-foot direction (5 G in head region &nd 10.G
in pelvis region) for 12 to 60 sec decreased. This reaction was insignificant i
during the first exposure, sharply increased during repeated exposure, and weakened '—
after chronic exposure, thus indicating that tolerance to accelerntions can be
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© pone-marrow cells for 30 days. Disturbances of cell division involved chromosomal
. stickiness and increase in the number of chromosomal sberrations. Ionizing radia~

increased by training. Participation of CNS reflex mechanisms in these processes
is probable. The 15-min exposure of guinea pigs to radial accelerations (8 G},
centrifuged twice with a one-day interval, increased the spontaneous bioelectrical !
activity of extensor muscles; however, the effect was not lasting. It was lowered i
the day after the second centrifugation and was essentially the same as the control l
from the sixth day. The 15-min exposure of the animals to vibrations (70 cps, .
0.4 mm amplitude), twice with a one-day interval, produced less distinct but more |
stable changes, with normalization more than 25 days after the first vibration !
exposure. Changes in myoelectric activity during spaceflight (Sputnik-h)"ncorpo—
rated features of both acceleration and vibration effects, appreciably excéeding
them in intensity. Oxidation processes in brain tissues, judged by P02 and "oxygen
test" results, were initially increased in intensity by the effect of vibrations
(using the above parameters), and subsequently undervent phase changes, including
depression of oxidation metabolism during the aftereffect period. Changes in
unconditioned defense and vestibulotonic reflexes and upper nervous activity were
observed later than 12 days after vibration. Inhibition of food-procuring con-
ditioned and defensive unconditioned reflexes in the majority of animals, with pro-
nounced parabiotic phenomena, was also ‘ownd. Exposwe to8-, 10-, and 20-G accelerations and
vibration (700 cps, 0.005 mm, 60 min) resulted in decreased mitotic activity of

+ions and the atove dynamic factors produced a similar effect on oxidation meta-
bolism in brel. tissues and cellular division in hematopoietic organs. They differed |
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| only in the level and dynamics of changes caused. The combined effect of irradia-
tion and dynamic factors either did not exceed or was less than the effect of each i
of the indicated factors separately, a phenomenon seen as a radioprotective action ‘
of dynamic factors. The relations observed are similar to phenomena of dominance
ond parabiosis. Typical radiation reactions vere intensified when irradiation was
combined with factors having directly opposed effects. The variation and com-
plexity of results of the combination of dynamic factors and irradiation are
explained by the multiplicity of the mechanisms of the combined effect of radiation
and nonradiation factors. The combined exposure to vibration and whole-body

acute irradiation at a lethal dose ghowe. that in a majority of cases the vibration
effect on metabolism and CNS function wu. dominant at early stages, while that of
irradiation prevailed at later stages. fL the latest stages of exposure, the com-
bined effect of vibration and irradiation was diverse and complicated. According
to some indices, the trend of changes corresponded to the effect of one of the fac-
tors while the dynamics of the processes reflected the effect of the other one.
Under the uniform action of both factors, the phenomena of partial summation of
weakening of the radiation effect, and in several cases of a sharp increase of
rediation effect by the opposite action of the vibration effect, were observed. ,
Probable mechanisms of the phenomena described are considered. Orig. art. has: T
13 figures. {Sw]g
SUB COrZ 06/ SUBM DATE: 1LDec65/ ORIG REF: 032/ OTH REF: 008/ ATD PRESS: -
2995
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TITLE: Influonce of 'vortlcal vibrnt:ionq':md noice on the conditioned refloxes of rats

SUURCL: s 3554, JInstitut bioluzlcheskoy fiziki. Viiyaniye faktorov kosmicheskogo
poleta na funktsii tsontral'noy n:.yvnoy sistemy (Effeoct of space flight factors on
functions- of the contral nervous systcm). loscow, Izd-vo Nauka, 1966, 68-80

' mPLC TAGS: blologlc vibration effect, conditioned reflex, rat, neurology,
acoustic blologic offect, reflex activity, light blologic effect

ABSTRACT:

According to Soviet lztéfature, vibration most often causes .
'a decrease or distortion of positive conditioned reflexes. :
‘However, some researchers have reported cases of increased activ-'
ity, latent periods usually incrense, but occasionally stabilize, -

The present study was -designed-to obtain additional data on the '

effects of vhole _bodv...vertical Yyibration _on_hfgher nervous_. . - v
activity. T ¢
Card 1/6, UDC: 612,014,482
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) The conditioned motor reflexes of rats were studied using

a seven-component stereotype. A positive stimulus consisting of
8_1000-0p8 tone ("TOK"'“) and light from a 2 ¥,lamp were each 'uged:‘

3 times per test., Differentiation consisted of a LOO cps tone
("TOR-"), applied once per test. Food was denied animals for
4 hr before experimentation.,

A total of 16 half=grown rats were used; 6 vere exposed to
wibration and 10 served os”contr6ls'* Three experimental animals "
|vwere used as controls befoye vibration tests. One experimental
animal had unique higher nervous activity patterns, and was not - |
‘ineluded in the statistically processed results.” The r:maining
|5 experimental animals had 2 similarly behaved partners each in

:|the control group. :

T T VIR TR

Experimental animals were exposed®to”Whole~-body vertical
vibration with an amplitude of 0.4 mm and frequency of 70 cps
for 15 min. During the experiments the control partners wvere
exposed to noise (75 db) from the vibration stand in nearby
{ndividual containers., The first and sécond exposures:zto vidbra-. -
tion were separated by a two-week interval; the second and third
exposures vere separated by a one~veek interval., Bome results -
0f these tests are shown in the follovwing Ligurese . ... .

o

x5
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"% ‘Pig. 1. The effect of vibration and .
. a0 ‘noise on the mcan total value of cone- 1
120 ditioned reflexes to positive stimulil :
‘ Abcissa~ time after the test in wecks;
{‘-” . Ordinate-nmean total value of the strength!
: L8 i .. of conditioned'reflexes expressed in ;
: Y0 ‘. percent of the normal level (taken aa :
Lo ' 100%). The mean strength of the reflex
: '!‘0 e e, 'before exposure to experimental param=-
V0 : '.'_', . 3{" ""dters was detgrmined from 20~=30 tents - .
o P UL AN "on each mouse. Postexperimental values :
R e e pol ""‘;*retlect 6 tests., 1 - mice exposed to

both vibration and noiae., 2% mice"exposed . to noisei arrovs=s
exposures, to exnerimentul 'Darameters.'
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Fig. 2. The effect-of vibration and noise on the mean strength
of positive conditioned reflexes to a 1000-cps tone and light. |
Ordinate~--mean strength of the conditioned reflex expressed in ‘
percent of the original value (taken as 100%). la, 2a == 1000
- eps. tonej. 1,2 light, Bame conditions as for Fige 1 __. - i
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Fig. 3. The effect of vxbrntlon and noisec on the mean’latent !

periods of conditioned reflexes. Ordinate =~- mean values of !

- .latent perjiods expressed percent of the original value (taken , !

‘as 100%). 1la, 2a-1000 cps tone; 1l,2~light; oame conditions as |,

“for Fig. 1 . o

. ' M

. ' From ‘the. figures it can be scen that there were significant_

differences between the combined effects of vibration and noiee !

and the effect of noise alone. In the first case a:general a0
inhibition of conditioned reflexes was observed, The second

parameter produced a significantly less pronounced local inhi-

bition in the auditory analyzer. These changes in conditioned

Card 3/6 reflex activity of rats occurring under vibration/noise_condi-
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tions depend on individual features of higher nervous activity ~
‘and on the initial level of conditioned reflex, In rats with a .
high level of conditioned reflex activity, development of =~ = _ ;
protective inhibition was noted., In rats with a low level. X !
of conditioned reflexes, disinhibition of conditioned ..
reflexes -and dif_feije'nﬁét’ion- occuxred., ' ) . ;
,o..i, R N _.-_ e . (
rig. art, hass 7 tlgum_s. : @._A; No. ‘22; ATD Roport 66-9_?7 '
J SUB CODE: 06 / SUBM DATEs  OlFeb66 i
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AUTHORs Livshits, N. N. and Moyzorov, Yo. S, . 07
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TITLE: Combined offocts of lonlzing radlations on tho conditioned reflexes of rats

SOURCE: AN SSSR. Institut blolopicheskoy £iziki, Vlijyaniye faktorov kosmicheskogo
poleta na funktsil tsentral'noy norvnoy sistemy (Effoct of space flight factors on
functions of tho central nervous systom), Moscow, Izd-vo Nauka, 1966, 236-251

TOPIC TAGS: blologic vlbz;ntion offoct, radiation blologic effect, fonizing radiation,
- rat, conditioned reflex, acoustic biologic effoct, noxvous system, physiologic
parameter, light blologle effect )

ABSTRACT: .
Half=-grown male Wistar rats were used if this experiment.

'The method of studying conditioned reflexes wvas identical to that :
' ‘described in a previous article. ' _ B

i . , : : .
: The animals were divided into two groups., The first group.’ Cd
'wag exposed to whole-=body vertical vibration (70 cpo, O.4 mm) . . o
for 15 min. Immediately after exposure to vibration, the b —

)

o = b e
v
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animals were exposed to a 50-r dose of ionizing radiation from
an RUP-11 apparatus for 1.5 min. The second group, exposed a
to the same irradiation conditions, vere placed near the vivra- -
tion stand where they were subjected o noise (75 db) for 15 mine. ¥
A control group vwas. placed near the vibration stand and exposed *f

to noise, and then'placed in position for {irradiation but not .
{rradiated. Three tests wvere conducted in all. The intervael
between the first and second exposures Wasg 14 days, and between
the second and third exposures—-=T %nyn. ] ST

[PRIS i }

Half the animals in both expcrimcntal‘hnd control groups
nad high levels of conditioned reflexes, while tho remaining * ¢
,animals shoved somevhat lower levels. The method used to
.develop and eliminate conditioned reflexes was identical for all
"animals. ’ : . et

.

] . .
Coatodlay. .

Uniformity of experimental and ncontrol animals -was ensured
1 by -pairing animals with similar higher nervous activity patterna.f_
Animals were used as controls béforprexpauure to experimental ')
., parameters. An ndditionul.tour'nnipals, having lost partners’

;| due- to disease or accidenty were also studied.but were not __._. -,

“included in etapist;cal data. .

TR
'
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Both experimental and contrOJ. animals remained hecalthy . ,
'throusht the expcriment. Tnblc 1 shovso body veight dynt.micn.
l . T
, ' °"-'." ' 'rablel Body veight (Z of original values) . e
N .-- .- R s e, - .. ‘e, . . oo s o = : ) .‘. . :
¥l o . } . \ .
e Type ‘of | 1st}2wis|2 nd{3.xd| 1wk |2 wko 3\)1(8.‘ L
‘ .1 /Exposure ‘D‘W“lutcrc e"l"" N R Ry o
. ' ‘ ~Expos sure “Jpurehure |laterilater lnmr!- _ .
i .vfbrnr.ion and : j P -
X |' radiationit, i’ 402,41104,21102,0|300,7| 404,7 100!1 104,4 ‘. T !
- :. radiation « . s o 101,0]104,0]404,0{103,8| 102,14 | 100,5 | 405,6 L
v Vicontrol s e e o[102,3]102,1103,81405,7] 400,8 | — | = .
* : . ‘ = .__-......‘.,......V..... e -l.-.’--—v'-'-'.J L ' : ’
1a .
4 ; .
. -
'
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_ Some results of the experiment are summarized in Table 2, "~
-Table 2. Differences in conditioned reflex chnngeu as a function
of exposure to rudiation or radiation combined vith )
vivration . .
'Index o .l Degroc of, Chnnge L E
L radiation redlntin plueg. P (according P )
e, » - vi‘bration‘/ to median) . |
. . " . |
decreased mean total _less - nore 03{1. Lo <0.01
strength of conditioned ’ ST L,
reflexes . i . b
decreasged mean'ntrength;lileaee * more:f{ _vh <0.,05 :
of conditioned reflexeo . Ce " .
to o posivive tono : R
decreased mean strength fllees~hj '_more , <0,01 .
of conditioned reflexes _ - _ . __. . ... . .. e i
to lgght, :
Card O/3
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It vas found that the vibration effect predominated for

8ix days after initial exposure to combined stresses. Similarity
between conditioned reflex shifts in dnimals exposed to combined
stresses and vibration alone 'was noted (previous article). (I
This vibrotion dominance, which is more pronounced when lethal
.idoses of.radiation are used, hnu been previously observed by )
* |the author's colleaguecs. o f

7+ After the second and third exposure to combined stresses,
16 cumulative effect on conditioned reflexes vwas notecd, The
‘locus and mechanism of the amplifying influence of vibration on’
rodlation effects requires further, specialized investigations,

Orig. art. hast 7 flgures and 2 tables. [H.A. No, 22§ ATD Report 66-997

LIV P
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AUTHOR: Livshits, N. N.; Moyzerov, Ye. S.
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ORG: none

TITLE: Combined e¢ffect of vibration and lonizing radlation on co %tioneg-‘fef ex
activity in rats ZPapcr presented at the Confercrice on Problems of Space Yedicine

held in Moscow Erom 24=27 May 1966/

SOURCE: Ionferentsiya po problemam kosmicheskoy meditsiny, 1966, Problemy
kosmicheskoy meditsiny. (Problems of space medicine); materjaly konforentsli,
Moscow, 1966, 259-260

TOPIC TAGS: spaca 'physiology, combined stress, blologlic vibration effect, fonizing
radiation blologic effoct, conditioned reflex, contral nervous system, rat

_ABSTRACT: . _ '
y.xperiments were performed in order to detcrmine the combined

Eeffecta of radiation and vibration on higher nervous activity. IExperiments
‘were performed on rats of the "wistar" strain. The animals were divided

"into four groups. GroupI was subjccted to vibration (70 ¢ps, 0.4 mm, 15 min)
'followed by an x-ray dose of 50 r. Group 11 was exposed only to radiation i
i (same dose as above). Group III was exposed to vibration alone (as above), :
. Group IV served as controls. The animals were exposed to the stress factors

i three times, with a. 14-day interval between the first and sccond exposures

! Cord 1/3

i
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i and a seven-day interval between the second and third exposur es.

After the first exposure to vibration, a weakening of conditioned re-
flexes was observed accompanied by a disruption of the proper power re-
- Jationships, During the second week after exposure, a tendency was noted
_for higher nervous activity to return to preexposure levels, °

Exposure to radiation caused an initial rise in conditioned-reflex
activity, accompanied by correct power relationships. During the sccond
-week, a drop in conditioned-reflex activity was observed.

, Rats which had been exposed to combined effects manifested primarily
vibration influences during the first few days after the first exposure. !
During the second week after exposure, the dominant effect of vibration
was replaced by a combination of vibration .'and radiation .. effects, with
evidence of partial summation.

et A S B L B e e Bt At St

The second and third exposures to radiation caused a further drop in
positive conditioned reflexes with a disruption of correct power relation-
ships. Repeated exposures to vibration also caused a lowering of con-
ditioned reflex acthi_:y accompamed by an increase in the number of phase

o e A

e s Bt b e

Card 2/3
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'phenomend'hm‘-appr‘))(imately the same degree as after the first exposures, ’ !

Rats exposed to combined effects manifestad a considerably lcss marked .
lowering of reflex activity than was obscrved as a result of exposure to either
of the stress factors alone, According to this criterion, the effects of vi-
bration and radiation showed results of complete summation., From certain N
other criteria it appeared that the effects of combined exposure resulted in |
an intermediate condition between the effects of vibration and of radiation, |
The predominant effects of vibration after repeated exposures to combined -
factors,which were noted by some experiments using other criteria,did not -
appear on the particular function being tested, In this case the cffect of_____}
both factors showed summation. [H.A. No. 22; ATD Report 66-116/

T b en e e S i s e B e e et e e o & e ¢ o s o = o
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AUTHORs__Livshits, N. N. (Doctor of bidloglcal sciences) azg -

A A A

i .| ORG: none , . P+
?j TITLEs Spaceflight factord on the central nervous systenm
SOURCE! izik {ye faktorov kosmicheskogo .l

. poleta na funktsii tsentral'noy nervnoy sistemy (Effect of space flight factors on

- functions of the central nervous system). Moscow, Izd~-vo Nauka, 1966, 3-10- !
TOPIC TAGS: central nervous system, vibration blologio effect, space medicine, f
ionixing radiation biologle effect |

! _ ABSTRACT 3 . _
Ty This collection of articles was
' ‘biocastronautics specialists working at the . : :
;MM_USSR Academy of Bciences, These reports A

'reflect the latest developments 4in research on central nervous 9 SR I
system reactions to the effects of space ionizing radiations und“ o

‘dynamic spaceflight factors, Much recent attention has been 1

published by a group of “l :
Ingtitute of

— e e ———— . EE R e B FEE

,paid to the problem of vibrati
"oq“ this growing interest, furt
jeaver the adaptive mechanisms

ithis factor. The reports in t

research by Andreyeva-Galanina {1956, 1963), Andreyeva-Galaninag,

on effects on the CNB, In spite '
her studies are necessary to dige
of the organism in response to
his collection and in earlier
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Xy
_Drogichina et al, (1961), and Borshchevskiy et al, (1963) nave . /
-shown that even small doses of vibration (less than these
required to produce vibration Bickne_as) have a profound effect l
oo the CNE, M, A, Kuznetsova.(1964) demonstrated that double . .|
exposure of guinea rigs to vidbration altered the uncondltioned -:i
notor defensive reflex no less markedly than a lethal dose of - .
ganma ‘'radiation. 'More data reflecting further research along . . 1
these Jines is presented here in the abstracted articles of
Kuznetsova, Livshita, and_Meyzerov (p.10, 12, 29, and 36 of this: |
_report_respectively, ), ”

e e

PERN 3

: ’ One of the characterigtic features of vibratioj
considerable length of 1ty aftereffect, Apanenenignv(iSGzl)mand ~
|.Kuznetsova (1964) found that a double exposure to vibration B
;brought about shifts ip vestibulotonic and defensive reflexes
which persisted for 10==15 days, Prolonged postvibration changes
‘in cerebral biocelectricity, conditioned, and unconditioned
'reflexep after single or multiple exposures to this factor are - -
{described ;n'lghgzw:;klz c;;‘ Luk'yanova, Livshits, Kuznetsova, and
. +'10,12,15,16, 18, 29, and 36 pf. this ¢ 91 :
‘coincidence of results obtained th:ough dir:?::n:us;;?::?i;e:h : =

. |demonstrates the common. anharacter of CNB responses_to vibration, J

Card 2/
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A Articles in th1is collection by Apanagenko, [ivshits, and

& |Meyzerov ( pe7,12,29, and 36 respectively) are continuations of
research reported in the first volume of this series, These
studies strongly indicate that there are certain mechanisms !
which intensify CNS reaction to radiatdon, subduing or camouflag:
ing protective mechanisms such as depreesion of oxidetive proce-
esses in the CNS. . :

AT

Equal interest has been shown in the dependence of CNS
radiation reactions on time and the type of radiation; this is
an important aspect of space radiation safety. The works of
Apanasenko (1961), Kuznetsova (1961) and Livshits et al. (1962)
'demonstrated that the CNS, in particular, reacted to changes in
..dose power (differing'from other svatems of the organism in this
respect). In this collection, particular emphasis is placed on
ith'e role of veotibular analyzer function in determining cosmonaut
icomfort and working aapacity. 8Studien were conducted on veotib- .
ular function in responsc to various dose powers and durations of
irradintion (po 31 ~and “34_of. this report).

& gt
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_ Other articles singled out by the author of the introduction
were Klimovitskiy's work on cerebral circulatory responses to .
radiation (p. 21 ) and three articles by Korolevskiy devoted to
‘the comparative effects of gemma, neutron, and proton.radiation
on higher nervous activity --a previously little studlied area,

distinguishing features of space lonizing radiation effects:
1) difference in the rate of dose application; 2) change in the
radiation spectrum; and 3) the combined effects of ionizing
radiation and dynamic spaceflight stresses. All of these factors
have a profourd individual effect on the CNS8. Dynamic factors ]
in particular produce changes in the metabolism and function of :
this system. Continuation of research along these lines is Lo
strongly advised by the author. The problems considered here '
are also.of interest in terms of general occupg;}pnql_hxgieneq _"j
“[W.A. No, 223 ATD Report 66997

SUB CODEs 06 / SUBM DATE: 01Feb66

}

This' volume of articles considered the following possible f
!
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i doyzerov, 1, S.

ORG: nona

TITLE: Combined effect of vibration nn74ion1zing radiation on the metabolism and
function of the central norvous system /[Paper presented at thg Conforonce on

| ;. Problems of Spacc Madicine held in Moscow from 24-27 May 1966

: i SOURCE: Konforentsiya po problemam liosmichoskoy meditsiny, 1966, Problemy

i kosmicheskoy meditsiny. (Problems of space medicine); materlaly konferontsii,
Moscow, 1966, 257-258

¢ TOPIC TAGS: space physiology, combined stress, biologl'c vibration effect,
ionizing radiation biologlc effect, muscle physiology, electrophysiology, central--
) nervous system, rat, rodent

f’wlgg:ti.‘ahd guinea pigs weére exposed to the complex effects of vibration |
; :(70 cps, 0.4 mm, 15 min) vefore, or both before and after, exposurc.to a !
i ’single lethal dose (500--600 r) of ionizing radiation. Thet eff'ect of this

P "'particulnr combination of stress factors was tested on oxidative processes ‘
i . in the brain tissues, on the characteristics of the vestibular reflex, and 4
on the bioelectrical activitlgi;'j}gele_tql mysg}gs in’a state of relative r(_z,z}_t_i._;
X ‘ Card 1/3
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Results showed a ‘complete ‘dominance of the effects of vibration,

I
|
;
!

| Completely analogous results for vestibular reflexes were obtained wnen

. vibration was combined with prolonged gamma irradiation (500 r over a i
! 14-hr period). Vibrational effects were also dominant with respect to con- -
ldxtmned feeding reflexes when vibration was followed by irradiation with a

‘dose of 50 r, ' D ¥

This masking of the radiation effect was observed in those cases in
which the effects of the two factors tended to counteract each other., But™ -
the masking eifect was also observed when influences of the two factors !
‘were analogous and could be distinguished from each other only by their !
magnitude or dynamics, In this last case no summation of similar effects
‘was observed, which can be attributed to the protective effect of vibration, ., :-
The protective effect was confirmed by the fact that vibration tended to

' weaken leukopenia produced by radiation.

e i e it 8 i e 680 e < A+ @ £ 8 e e

|

3( At the same time results were not completely uniform. The combined
’ effect of vibration and either acute or fractionated irradiation on the basic
1

"characterxstxcs of the unconditioned defense reflex showed that vibra-
t1onal effec»s were dommant in some cases and radlanon effects were domx-

.- —— e : i

5 !Ccrd 2/3 : e . . - | l
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i
_ Enant in others. Radiation eifects tended to dominate as the time after
i rexposure increased. Investigation of the oxidative processes in the brain
‘tissues showed no summation of analogous effcects even at the later stages
jof the investigation, However, when observations were made of functional .
X lchanges of various parts of the central nervous system, a complex combined
' ‘effect of both factors was found, which does not {it the pattern of the protec-
! itive effects of vibration, '

i

é

i The varicty of changes in radiation effects due to the influence of vi-

wfbration can be explained by the multiplicity of mechanisms of combined

‘efiects of radiation and vibration. The more significant factors which can

iaffect the influence of radiation are: the oxygen effect, changes in the | . .°

rfunctional condition of the central nervous system due to effects of vibra- ;

‘tion, interaction between centers of the nervous system, the_course of B
]

C reparixgtiv_c;__a_nd compensatory processes, and others, [d. A. Mo, 22; ATD Report
i i 66-11 T et e e T

i .
| SUB CODE: 06 / SUBM DATE: 00May66 o
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ITITLE: Specific effects of various kinds of irradiation’ n animal higher nervous
lactivity

SOURCE: Radicbiologiya, Ve 6, noe 3, 1966, 113-117

TOPIG TAGS: rodent, rat, central nervous system, induced radiation effect, particular
lradiation biologic effect, radiation tissue effect, conditioned reflex

ABSTRACT: The study deals with comparative effects

of gamma, neutron and proton

and ratse.
Nevel with a 35° slopee

rradiation of varying strength (to 300 rad
Upon a conditioned stimulation,

) on conditioned reflex activity of mice
the animals moved to a bowl gset on an upper
The latency reaction period, speed of motion and length of the

animals! stay at the bowl were

registered automatically prior to

and after the tests,

higher nervous activity.
of balancing and paradoxal
index were determined from

which were conducted in groups

reactions were also counted.

S0 tests per 5 mice. Tho radigtion effect was qualitatively

of 5 animals distributed according

In addition to the above, the absence of reaction and number

to their type of

The average values for each

the same but quantitatively different, After

Card 1/2
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reflexes. The effect of protons was we
jrradiated with 150 rad, some indices of the stimulatory
probably to imbalance between stimulation and decelerati
a qualitative comparison of the irradiation effec
gerial comparison. The disturbance in higher nervous ac
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|various doses was greater, the greater the linear @
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the animals! stay at the bowl decreaseds The number of interme
increased as did that of absent reactions, thus indicating a wea
jrradiation had a weaker effect and occasionally led to sharpened -
akest. and was also different, In rats

and the speed and length of
diate stage phenomena
kening of stimulatory

process increased, due
on, This study method permits

tgs from various sources through

tivity of these rodents
(510 Mev) irradiation at
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