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FOREWORD

This publication was prepared under contract for the
Joint Publications Research Sarvice as a trvansiation
or foreign-language research servicz to the various
federal government departzents.

The contents of this material in mo way represent the
policies, views of attitudes of the U, S. Govermment
or of the parties to any distribution arrangement.
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- All JPRS reports may be ordered from the Clearinghouse for
Federal. Scientific and Technical Information. Reports published prior
to 1 February 1963 can be provided, for the most part, only in photo-
copy (xerox). Those published after 1 February 1963 will be provided
in printed form.

Details on specail subscription arrangements for any JPRS
report will be provided upon request.

All current JPRS reports are listed in the Monthly Catalog of
U. S. Covernment Publications which is available on subscription at
$4.50 per year ($6.00 foreign) from the Superintendent of Documents,.
U. S. Government Printing Office,  Washington 25, D.C. Both prices
jnclude an annual index. ‘

All current JPRS scientific and technical reporte are cataloged
and subject-induxed in Technical Translations. . This publication is ’
jssued semimontt ly by the Clearinghouse for Federal Scientific and
Technical Inforration and is available on subscription ($12.00 per year
domestic, $16.0C foreign) from the Superintendent of Documents. Semi-
annual indexes t? Technical Translations are available at additional cost.
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NITROGEN METABOLISM IN THE BRAIN OF RATS SUBJECTED TO
THE ACTION OF INMPULSE ACCELERATIONS

[Following is a translation of an article by Z. S.
Gershenovich, A. Z. Gershenovich, L. A. Odnokrylaya,
E. Z. Emirbekov and Ya. I, Veksler in the Russian-
language journal Voprosy Meditsinskov Knimii (Prob-
lems of Medical Chemistry), Vol 22, No 3, May-Jdun
66, pp 262-2564,]

Practical aviation and space travel involves the possible
action of shock accelerations on human beings. The effect of
these accelerations on human beings is being subjected to thor-
ough investigation at present [1-3]. Research in this field is
being conducted principally in connection with catapulting.

In various types of special work (geological prospecting,
road construction work, etc.) the personnel must stay in struc-
tures providing protection from explosions. During the time
involved, human belnzs may be subjected to Impulse accelerations
-produced by the propagating exploslon wave.

No informaiion could be found in the literature concerning
the effect of inpulse accelerations on metabolic processes of
the brain., Under the clrcumstances we determined in the work
described the ccncentration of free ammonia, glutamine, glutamic
acid, aspartic acid, and v-aminobutyric acid as well as the’
amount of labile and firmly bound anido groups of the total pro-
teins in the brain of animals subjected to the action of acceler-
ation Impulses. Determinations were carried out immediately
arfter subjecting the animals to these impulses and three hours.
later. -

The Method Applied

"Wnite laboratory rats welghing 130-160 g were placed into
atspecial hermetically sealed chamber. An acceleration was
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imparted to the champber by the actlion of an exploslon wave
(250-300 m/sec®). The conditions with respect to the gas
medium and the temperature of the environment to whlch the con-
trol and experimental animals were exposed during the period of -
preparation and during experiments were the same.

Within 15-20 min after the action of the acceleration, the
rats were removed from the chamber and submerged into ligquid
air. A part of the animals were sacrlficed three hours after

. exposure.

The brain without the cerebellum was isolated in a Ifrozen
state., After the membranes of the brain had been removed, the
brain was triturated in liquid air and transferred in a powdered

state for the precipitation of proteins to a test tube contain-

ing cooled 5% trichloroacetlc acid. Precipitation was carried
out within 20 min at a low temperature. The precipltate was,
separated by _centrifuging. Ammonia according to Seligson [4],

glutamine [5], glutamic, aspartic, and y-butyric acid [6] were

determined in the supernatant liquid.

The ammonia corresponding to labile and firmly bound amido
groups of the proteins was determined in the precipitate after
hydrolysils.

The total number of rats used was 90. The dava obtained
were subjected to statistical treatment. '

The accelerations were arbitrarily subdivided into three
ranges, weak (4-10 g), medium (11-24 g), and strong (> 2% g).

Results of the Investigation

Uoon action of an impulse acceleration of 4-10 g, there
was a statistically reliable increase of the ammonia content in
the brain of the animals (Table 1), while the concentration of
glutamine (GL) decreased by 12% (P < 0.002). Notwithstanding
the apparent deamidation of GL, the content of glutamic acid
(GA) remained within the limits established for control animals,
There was a tendency towards some increase in the content of
aspartic acid, while the concentration of ry-aminobutyric acild

Yy

(G&MA) remained unchanged.

Statistically unreliable data were obtained on changes in
the content of labile and firmly bound amido groups of proteins.
One mey assume that the princlpal source of ammonia in This
case was GL.

Taree hours after the action of an impulse acceleration of
4-10 g, the concentration of ammonia dropped to values found




for control animals, while the concentration of GL also reached
normal values and the content of GA decreased.

Table 1

Content of Components of Nitrogen Metabolism in the Braln of
Rats (in mz%) Upon Action of an Impulse Acceleration

-

of 4-10 g
(1) (2) (3)0nr
Kontpoan y
HecaciyeMue KOMIOHCHTH 24) wepes '.slé.glo llcpcj\gacqnc;x
{H. . LR
e GO TR UTR5)
N ammuara . (6) ............ 0,8640,01] 1,68+0,05 | 0,84+0,07
) . P <0,001
Asinntit N orawotamina (7) ......... 7,39+0,09{ 6,51+0,28 | 7,18::0,12
. P <0,001
[aoTaMitiionas KicioTa . (8) e e e e 127+6,091 128:+4,23 | 1234:3,00
: P>0,5 P>0,5
Acuapariiiosas KHCA0TA (9) ........ 36,442,421 39,6--2,3 | 40,8+2,38
. P>0,5 P>0.1
v-AMitoMac.asna Kic.1ora .(3.0) ...... 23,8+1,29¢ 23,64.0,78 | 25,1+41,33
' P>0.5
(ll)\ AMILUILIX TPYIN  CyMMapubiXx  Gedxon
(1 MKso0a6 LA | 2 qvxoro Geaxa):
aadiabhime klZf) ............ 125,1+2,3 | 127,6:+3,0 |121,21,59
. P<0,5 P <0,
HPOUNO Chusatiine (13) ........ 286,4+11,3| 280,6:.8,8 1278,24:8,4
- : ) P<0.5 P<0,1
evana L. AB) oo 411,5514,3| 408,247,1 [399,4::6,7
P>0,1 P>0,1

1 -- Components studied; 2 -- Control (24); 3 -- Experiment;

L -- after 15-20 min (16); 5 -- after 3 hrs (8-9); 6 -- Ammonia
N; 7 -~ Amido-N of glutamine; 8 -- Glutamic acid; 9 -- Aspartic
acid; 10 -~ vy-amlnobutyric acid; 11 - N of amido groups of to-
tal protein (in u moles per g dry protein); 12 -- ILabile; 13 ==
: : Firmly bound; 14 -~ Total.

Note: In all tables the‘figures in porentheses indicate
the number of animals.

impulse acceleration of 10~24 g, the liberation of

At an
ammonii in the brain was activated to a still greater extent

(234.5% with reference to controls: cf. Table 2). This amount
was almost equivalent to the decrease in the concentration of
GL. In conncction with this, the amount of 3A showed a statis-
tically reliable increase by 8% and that of AMA by 8.6%.

The amount of labile amido groups showed a statlistically
reliable decrease by 35.7%. The effect on firmly bound amido
groups was more pronounced.




“Table 2

S ' Content of Components of Nitrogen Metabolism in the Brain
. of Rats (in mz%) Upon Actlon if an Impulse Acceleration
: ‘ _ of 11-24 g

7,
L - (1 ) (—2_) (3) ()nu_r——
.h. o KouTpoan I
JICCaL1yeMue KOMINHCNTI (24) [ aepea 15220 | wepes 3 waen
‘ AL (l“()ls.). {(n 5')
(6) N OAMMUAKA © o o e e e e e e e e 0,860,001 { 1,97+0.01 ‘ 2.02:.0,01
' P <0.001 | P <0, 001
(',7) Asitanwil N poTaMina oo oo e e e e e 7,39::0,00 | 5,57:0,06 5,400,607
. p<0,001 | P<0,00!
(8) PloTaMinons KHEIOTa o« % o o o v e e e e 127:40,09 137-+4,59 118-4:7,40
P<0,002 | P<0,1
(9) ACHAPATHHOBAN KHCIOTE o o o o o o e o e 36,44-2,42 | 41,5:4:1,32 32,321.,30
P<0,1 P>0.1
(10) P-AMEHOMACHTDE KHCIOTA v e e 23,8--1,29 | 28,42 1,20 18,72:0.80
P<0,05 | P<0,01
(3_‘1\ NcaMuanny  Upyui cyMMapianx GeiKon
y (iy maso.e na 1 ¢ cyroro feaka):
(22) AAOHADBHDIC o o e e e e e e e e 195,123,3 | 80,4:.1,28 77,2:42.30
: P<0.001 | P<0,00L
(2_3) APOUID CHABANILIC  « o v o v o e e 286,43 11,3 1282,249,1 267,44-8,4
y P>0,1 P<0.1
(A%) eywwa oo L 411,5214,3 |362.626,27 {344.6:8,0
P<0,01 | P<0,01
1 -~ Components studled; 2 -- Control (24); 3 == Experiment;
L -- After 15-20 min (17); 5 -- After 3 hrs (9); 6 -- Ammonia
. N; 7 -- Amido-N of glutamine; 8 -~ Glutamic acid; 9 -=- Aspar-
tic acid; 10 =-- v-aninobutyric acid; 11 -~ N of amldo groups
of total protein (in p moles per g dry protein); 12 -- Labile;
) . - 13 -- Firmly bound; 1% -- Total.

Three hours after the action of impulse accele rations of
mediun sbreagth, the amount of ammonia reached 242% as compared
with the control. Tne concentration of GL dropped somewhat and
the content of GAMA decreased by 34,.2%. o

As Gistinguished from the experiments described above, ‘
tnose of the 3rd seriles (at strong accelerations) were conducted
in the summner. i

Of the 10 rats used in the experimerts with strong acceler-
ation, three perished. The anim2ls that remained alive were 1in
a grave state. The content of ammonia ir. the brailn increased
markedly (Table 3), while the content of GL decreased consider-

y ably. : _

Tne content of GAMA increased greatly after the actlon of
strong accelerations and amounted to 297% of the value for con-
* trol animals.
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Table 3

Content of Components of Nitrogen Metabolism in the Brain of
"~ Rats (in mg%) Upon Action of an Impulse Acceleration
Greater Than 24 g

(2) B Ouu:—G)

Hcecacayemne KOMIOHCNTH Konrpoaw (IO)A wepen 15-30
muin. (7) 2
{&)

(5) N avsmaxz « oo e e 0,62+0,21 | 3,2540.28
' P <0,001

(6) AMinntit N raioTaMsua o . . o o e e 7,31:-0,58 | 4,0220,36
' P <0,00t

T1OTAMILIORES KHCIOTA .+ o o o o v o o o o 14549,43 | 1324603
(7) 1OTAMIIIONES ¢ e

A ATHIIORAS KHCIOTA . « « + o« o o =« 37,04:4,45 | 31,9%£1,22
(8) cHaparisiiona Lotl,

woAMAHOMacCaANaN KHCIOTA . « o o« o« o - 20,0+1,64 | 59,4+3,17
(9) y-Asunova A

(10) N aMuanwx TPYMI cymMsapinx  feawon

- (]_](.IBMMMOM na 1 2 cyxoro Geawa): Les 428,01 | 80.722.01
Ta0HIDHBIE o v v v o o o e e e e e e 4,448, T=2,

: A . P <0,001

(12) HPOUIID CBUBAUHBE . o o o o v o o o - 475,1+9.4 582.6-}_2,:36
P<0,05

(B3) eymva oo 619,5+5,80 | 663,3=4,97
P<0,1

1 -- Components studied; 2 -- Control (10); 3 =~ Experiment;

% - After 15-30 min (7); 5 -- Ammonia N; 6 -- Amido-N of glu-

tamine; 7 -- Glutamic acid; 8 -=- Aspartic acid; 9 -- y-amino-

putyric acid; 10 -- N of amlido groups of total protein (in p

mole per g dry protein); 11 -- Labile; 12 -- Firmly bound; 13 -
: ’ - Total. N :

- In the resulting state of the organism, the total amount

of amido groups contained In protein increased to a minor ex-
tent only. However, the ravio of labile %o firmly bound amido
groups changed considerably. In comparison with controls, the
zmount of labile amldo groups decreased by bLh 1%, while the
amount .of firmly bound amldo groups increased by 22.5%.

Conclusions

1. TUvon the action of impulse accelerations, changes took
place in the content of ammonia and of some other compounds par-
ticipating in the nitrogen metabollism of the rat brailn.

2, As a result of the action of the acceleratlions, the con-
centration of ammonia in the brain increased considerably, while
that of glutamine decreased. The content of glutamlc acld re-
mained at approximately the same level.
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