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THE RATE OF SYNTHESIS AND DECOMPOSITION OF TISSUE PROTEINS
IN HYPOKINESIA AND INCREASED MUSCULAR ACTIVITY

I.V. Fedorov, A.V. Chernyy and A.I. Fedorov
Biochemistry Department, Medlcal Institute, Yaroslavl

Determination of the state and direction of tissue profein /11.28%
synthesis and lysis is important for the development of methods
and means of prophylaxis and treatment of the afteraffects of
limitation of muscle activity (hypokinesia) and for determination
of the rate and duration of optimum physical loads of athletes
during training. The patterns of these processes in hypokinesia
and increased muscle activity can be followed sufficiently com-
pletely, by study of the incorporation and elimination of radio-
active labels at certain times after a single administration of
the labeled amino ac¢ids. We failed to find work of this type in
the literature.

Method

-The tests were carried out on 108 rats, divided into three
equal groups: increuased muscle activity, hypokinesia, control,
Hypokinesla was produced by placing the animals in small, indi-
vidual plexiglas cages. Increased muscle activity was achileved
by systematic physical ioading (swimming) [11]. The control
group rats were kept in conventional cages. The animals were
injected intraperitoneally with a mixture of three amino acids \
of equal radiocactivity (alanine-2-!"C, phenylalanine-1-1%C, j
aspartic acid~1-1“C, at the rate of 10000 counts per g of body
weight). ©One rat from each group was killed by decapitation
simultanecusly 1,3,6,12,24% and 48 hours after administration
of the radiocactive amino acids. S5ix rats were killed each time.
After killing, blood was collected from the animals, and the liver, ,
right kidney, heart and anterior muscles of the femur were re- » ;
moved. The serum was seperated by centrifuging, and the blood, i
tendons, fascila and fat were removed from the organs. The tis- 1
sues of the entire heart, kidney and fragments (about 1 g) of
The liver and skeletal muscles were pulverized, and the proteins
were precipitated with trichlorcacetic acid. The proteins were
further treated according to I.I. Ivanov et al [U]. Two weighed
‘portions of 10 mg each were taken from each sample, to count the
radicactivity in a T-25-BFL endwindow counter. The numerical
data were statistically processed.

*Numbers in the margin'indicate pagination in the fofeigh text.
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Results of Study and Discusslon

The weights of the animals decreased (-40%) in 60 day hypo-
kinesia, compared with the control, and they increased (+12%)
during increased muscle activlty. Such changes are character-
istic of these states, and they were observed previously by a
number of investigators [1,6].

In previous studies [14], on day 15 of hypokinesia, a large /1129
difference was found in the animals (compared with the control),
between the radloactlvities of the proteins 2 hours after admin-
istration of the label. This is connected with the use of a more
rigid medel of hypokinesia and a different time of testing. In
the present tests, we were interested primarily in the direction
of the changes, and it proved to be the same in all cases.

It was determined that the radiocactivity of the liver, kid-
ney, heart and skeletal muscle tissue proteins (Figs. 1-3) of
the control animals increased sharply in the period from 1 to
3 hours. In the period from 3 to 6 hours, the radioactivity did
not change appreciably, and it dropped from 6 to 12 hours. By
24 hours, compared with the preceding period, it increased some-
what, and 1t dropped again at 48 hours, but less abruptly %£han
between 6 and 12 hours. Incorporation of the label in the blood
proteins differed :from the other tissues 1in that, after the rise
from 1 %o 3 hours, a gradual decrease in radiocactivity was ob-
served at subsequent times.

In the first hour of the test, the highest concentration
of label, actively incorporated in newly synthesized proteins,
1s produced in the metabolic stock. Therefore, the rising part
of the curve (up to 3 hours) and the more or less pronouced
plateau (3-6 hours) characterizez predominantly protein synthesis.
Beyond 6 hours, the label content of the metabolic stock is basie-
ally exhausted and is not actively replenished through catabolic
processes. Consequently, the descending part of the curve re-
flects predominantly protein decomposition, as a consequence of
a gradual reduction of label in the previously synthesized protein.
The small rise in radiocactivity noted at 24 hours is connected
with reinclusion of label, by means of its intake from the catabol-
ized proteins. Free blood amino acids, just like its proteins,
are the materials for tissue protein synthesis, which probably
explains some characteristics of the incorporation of label in
the blood proteins, compared with the other tissues (Fig. 1).

In hypokinesia, the average tissue radicactivities one hour
after administration of the label were lower and, during increased
muscle activity, higher than in the control animals. The rising /1130 g
part of the curve during hypokinesia was not as steep, the height .
of the peak was lower than in the control animals, and the platean
was seen less distinetly. On the other hand, during physical '
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Fig. 1. Rate of incorporation of *C radiocactive
amino acids in blood (A) and heart tissue (B)
proteins of rats under various motor activity
conditions: ordinate, radicactivity in count/min
per 10 mg of protein; absecissa, time after admin-
istration of radioactivée amino acids in hours;

1. control; 2. hypokinesia; 3. increased muscle
activity; significance of differences from control
animal values are designated by dots.

loading, the rising part of tke curve was steeper and the highest
peak of the curve was higher than the corresponding peak of the
control animals.

The most distinet changes were found for the skeletal muscle
and heart proteins (Figs. 1,2). Thus, for animals with hypo-
| : kinesia, the helght of the peak for these tissues was 22 and 297%
: lower, respectively, than for the controls, and wlth increased
muscle activity, on the other hand, 107 and 10% higher.

Although the differences between the groups of animals were
not always statlistically slgnificant, the data obtailned permit
the conclusion to be drawn that the tissue protein synthesis rate
of animals in 60 day hypokinesia was somewhat depressed, and that
that of the animals subjected to systematic physical loads, acti-
vated compared with the control rats.. For the animals under hypo-
kinesia, the descending portions of the radiocactivity curves in
the 6-12, 12-24 and 24-48 hour time segments were lower than the
corresponding curves of the controls, for skeletal muscles, myo-
: cardium and kidneys (Figs 1,2). The tendency of this pattern for
: the liver was not of a statistically significant nature.
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Fig. 2. Rate of incorporation of radioactive ™C
aming acids in tissue proteins of kidneys (A4) and
skeletal muscles (B) of rats under various motor
activity conditions; designations same as in Fig. 1.

By 24 hours, just as for the control rats, a small rise was
noted in radicactivity of the heart and skeletal muscle ftissues,
. connected with relncorporation of the label. By 48 hours, the
radlocactivity of the blood, liver, kidneys, heart and skeletal
muscle tissue proteins was lower than in the controls, by hg,
38,16,52 and 33%, respectively. Conaequently, for the animals
in 60 days of hypokinesia, protein decomposition took place more
actively than for the control rats. The decay constant (de-
termined by the calculations of I.A. Oyvin [9]) for skeletal
muscles was twice as high for the animals with hypokinesla as
for the controls. The decrease in weight of the skeletal muscles
during immobilization, established by many authors in animals and
mar. [2,5,6], becomes completely explicable, in the light of the
data obtalned. The skeletal muscle protein synthesis rate de-
creases, and Their decomposition increases.

With systematlc physical exerclses, as previous analysis
has shown, an increase in the formation of proteins was observed
in all %tissues. It is known that, simultaneously with intensi-
fication of synthesis, tissue lysis should increase. In the
present tests with radivactive amino acids, it was determined
that the descending portion of the radiocactivity curves of the
liver, kidneys, heart and skeletal muscles of animals with
increased muscle activity, in much the same way as the tissues




of the control and hypokinetie animals, began in 6 hours but,
further, reduced rather steeply until 24 hours. It is character-
istic that, with increased muscle activitles, in the 6-24 hour
time segment, all curves of tissue radicactivity were higher

than for the controls and, all the more so, the hypokinetlc
animals (Fig. 1-3). During physical loading, protein decompo-
sition occurred at a greater rate, since the drop 1n activity
between the highest peak and its 24 hour level was considerably
higher than for the control animals (Figs. 1-3). The radiocactivity
curves are flat from 24 to 48 hours, at almost the same level as
the control for the liver, kidney and heart tissues and, for the
skeletal muscles, 30 and 57% higher than it after 24 and 48 hours,
respectively. Thus, proteln synthesis predominated in the total
tissue balance of the animals with increased muscle activity.

250

150
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Fig. 3. Rate of incorporation of ¥C radiocactive
amino acids in liver tissue proteins of rats
under various motor activity conditlions; desig-
nations same as in Fig. 1.

The unity of three flows is necessary for protein synthesis:
erergy, material, information. The energy flow weakens in hypo-
kinesia. The glycogen reserves decrease, the efficiency of oxi-
dative phosphorylation decreases 2-3 times, glycolysis suffers
[6,7], and the content and rate of metabolism of ATP drops [8].
During physiceal loading, an increase in the absolute content of
glycogen, creatine phosphate and ATP and an increase in the rate
of metabolism of the latter were found [13]. The capacities for
aeroble and anaerobic resynthesis of ATP increases [19].

During immobillzation of the animals, the intake of structural

material for protein synthesis decreases and its composition changes.

The total amino acid content of tissues drops by 20% in 60 days,
and the amounts of individual amino acids change still more
vnarply [16]. During increased muscle zetivity, the amino acid
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stock of the body is constantly supplemented by means of food
and an increase in metabolimability of the tissue proteins.

Efficient use of material and energy in the c¢ell for proteiln i
synthesis is possible, only with the avallability of sufficlently
full value information. During physical loading, the working
muscle 1tself is a source of such information. The aflferent
sighals, entering the central nervous system from working muscles,
stimulate nerve trophism, including that of the vegetative .
nervous system, which has an adaptive-trophic effect on muscles /11324
[10,19]. In this case, endocrine gland activity increases. Their H
hormenes &ssist in moblligation of energy and plastic material
f19]. The seeretion of anabolic hormeones, which act directly
on the genetic apparatus, increases [19]. It has been shown
that the basis of adaptation of muscles to systematlc muscle
activity is an increase 1n gene activity. Thus, during muscular
work, the activity of DNA-dependent RNA-polymerase increases e
L12]. Transcription is disrupted by denervation [17]. |

..-‘w.
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.

In hypokxinesia, the efferent pulses are greatly weakened i
and distorted [3]. OF course, efferent effents on muscle suf- i
fer, and one has to spealk, not of the trophic effect of the
nervous system, but of physiological denervation [3]. The
production of many hormones, including anabollc hormones, decreases
during long-term hypokinesia [7,15,18]. Work on the direct
determination of gene activity of immobilized animals cculd
not be found. It can be suggested that transcription and cother
stages of protein synthesis are blocked. If the suggestions
expressed are adopted, there is every basis for thinking that
the return to normal of protein metabolism disrupted by hypo=-
kinesia can be achieved by systematic exercises, involving all
groups of muscles as far as possible.
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. (mnanmme) ¥y KpUC ORPOReBILINCE  PORNOAKRTIBNGETL eankon  CHedeTHMX
- MBI, onert, siouek, ceppgn i Kpowit wepea 1, 3, 6, 42, 24 1 48 sjucon
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'3 oengan OmtKn TRt AopyReyenoii scrtotoit,  Madee Geaxu ofpatatesnan ne oo
= nony 1, UL, 2], s wasgwit npoGrr orGinpan 2 nanecisy no 10 M 1 tloneern pajiso-
q4 BRTUBIINGTIE M TojuenoM cwerditwe T-25-DiJl. Hudpovail mMaTepuaa stopseprasan cya-

. THCTeciodl o0paboTice,

h ' PESYJIDLTATEY HCCIAEHOBAINIA H HX OLBCYIRUEINIE

T k]

T

LA

o

Bee somorunx 18 60-m cyreay raponnmesun ymessmajgen (—40%) no
CpuBnenx) € foUTPONCM, O NP LOBLMIEUNO MLUNYYHOR AKTHDHOCTH —

5 IR yocsnmazaen (4-12%). Takue samelienun xapakternusd i dTIX cocrominii.
3 % nabiogasincn pance praoM uccaegobatenedd (U ¢, .
n . I
: 1128 '

3E 18
ORIGINAL PAGE

e A L

Y e e e

|

i
i,
[TV H
MITH
T
Maly

3
H CK
n ne
o »m

2

15

&

'uc, ¢

llo ocu
onenein
ANTHBN

cTHYl
HO M(
Ho ¢
cin
ARTHL
B
nomge
Geae
nidfhes.
oecen
i
Lot
AT |
[ UULE _']
panto |
MoeTHIE
sl
Jnt
il
Thaki
11

4 uad

g g % - ari—————————— e ——————— T T | S S saumiiiiis et RIS 3 1



CEMENORA
s USSR

VIt are.ree

X LEJKOR
“THBIIOCTH

]

v fpocnanay

Harpyaie
HVOTHIX
i8 yncon
I pstgo-
arpyus
eli ape-
AN K
Nnoii Myc-

‘a ¥ pacHaja,
bisawric 5
"HHOKMHOR L)
uarx dinaseo.
X Hpoieccon
NPaCHONITE.
{itH P H
‘Hitit Merie-
ay YHAA0CEH..

L RonMne R0
Db e M
i MBI
uy (1), Kpmie
UTHTT T R TE
2505, dwenng-
wun i rweea
HIYIEE CooT-
ior. Ha ke
by SRR
T [T it
s, ‘TRain
EIMPR LI 2
e un Hea-
T pojiin-
HePNE CTu-

-40%) no
IHOCTIS —
coctontii

B upe;unecrnyonix patorax (4] wa 15-¢ cyTin runoxmneams y smunorunx
Ongn BMARACHA (Ho CPaBHCBIe © KONTpogey) Gostiiast paaKBia MORKY
UHCAHIBRAME PujoakTabBocTit Geakon yoper & wacn HOCHC NBCICHNA METHH.
J70 CHNNAN0 € HCNOALIOBUIEM 0OJIC0 SKCCTROM MOJCIN MIORIHCIMS H Noro
cpora Jrccaenonanii, I3 RacToaliuX OBMTUAX HAC BRETEPCCONAAL B OCIODHOM
HONPOBACHROCTD NAMOIGUNIL, olid JHe BO LeeX CAYHaNX oRMHUINCh OANNAKOBOL.

Ycranouieno, 9re pajproaxtipiocts Guakos THanN NeUCHY, Hovelt, copana
M CRenernuX Mg (pie, 1--3) ¥ KOUTPOALMEIK JUIDOTHIIX POaKo BOIPACTAIA
b uepwont ¢ 1 o 3 wacon. B uepuon ¢ 3 o 6 wocos pasmoakTHUMOCTL dAMeTO
HO Meisinack, 4 ¢ 6 g0 12 vacos uagana. K 24 uacam no cpanuensio ¢ npoguo=
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Puc. 1, Huvencnpioers sraeuenun pagioasiaokicaor-4C p Gean kpost {A) 1w THaNM
cepaua (£) Kpue ipl pasmmix pentitMax aeuraTeabLnoit aKTHIoCTL,

Ifo ocu opfunam — papuboITHBPncTs, b Wetd, /Mut. lia 10 Mr Geandl no ocu afieyuce — DPOMIE HI0CI0
DOCACIGER PARNOXMILIORIEIUT, D YOCAX. J — HOUTPOAL, £ - Funokmnemut, & — ROnieHins Mun ryiai
ANTHUNOCTE. Tovkaki OUUIILUNCHR ROCTDUEPIUCTE PRI € LCaMuiunNyg y HUHTPOSAHBIX NITDUTILMEK,

i

CTHYIOHLHM €POKOM OHa HeCKONLKO NMOBKINAKACH H BHOBL Wajana K 48 wacam,
o Memce pealko, wem Mesgy O 11 12 wacamir. Bralovenne merki » Geakie Kpoan
HO cpaBieMine ¢ JpYrEMil THAIAMIE OTMMYARGCh TE€M, MTO NOCAC IogneMa
¢ 1 o 3-it wac b mocxenyIite cposit HAGAIOXANCH HUCTCHCHHLLE CUAK PARIO-
AKTHUHOCTM,

B nepnwe wacw onmra v moraGoammecioM dodNae coafaercst Haupnicuian
KONINQUTPAUIGT METKH, AKTHBIO SRIAIOMADILEICH BO DBHOBH CHUTCHIDYeMuIl
Genow, Hovtomy pocxopnngan uacrs Kpusoii (a0 3 wacos) u Guace ain Mcleo
pupamemioe mwaato (3—6 wacon) XapaxTepHIYIOT UPESMYLIECTHEUNG NPO-
iteeert ciureaa Oedxn. Hocie § wacon copemuamse METH B METNGONNNCERON
dhotyte n ocuonnos HCMePINBUOTCH 3 AKTHBIIO HO NOHOMINCTCH 34 CUET KaTa=
Goymeckix. wponeccon, Creqonatenbiio, HHCXOARIGAA YACTL KPUBOH OTPU-
MNCT UPCUMYUICCTUCRNO TIponecelt poaclaja Gedain uCIASACTINC BOCTCHOBIOTO
YMOULRICHUA METKIL B panee cunteanponannoy Geatie, HeGoanmoit noxpmes
pajnoakTaaiiocT, oTMedennil KX 24 vacaM, CHAIRH C HOBTOPHIIM BIJHOYeHNCM
MOTRIL 80 cuer 9¢ Jectynaenns us xaraSoanoupyemmx Gearxow, Cpolopiite

T GMHHORHCHOTI Kposi, TaK e Ko cavis Gexky ce, siBJIAIOTCH MUTODIAIOM

JJIH CUMTC3L THAHOHMX GOJ'IIKOI!. YHOM, RBepoxaTHO, K _ob"mmlmmmn HeROTODLIG
oCoBRNNGETH BRINONCHHA MeTHIE B Oekif 2LoBH JI¢ CPABHCIGNO ¢ RPYrHMif
o {pue. 1), :

Upit runorisitesust cpepiie pegmuitinl  PagioakTHBHOCTH TRaMeil uepes
1 uac wocae soegeuna seviy Guaug nke, & Bpi MoBLeRIVE MuoYLOiH aK-
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TUBHOCTIt BLTE, %eM Y ROMTPOILIMN sinnotmax, TTpn runokumcany nocxo-
JUINEE TacTh KPUaoit 1L e Tak Kpy10, nucoTa moen GRa mpKe, NeM ¥ Kol-
TPOALIMX SHIOTHIY, [30T0 UpocsuTpuBagoch Mewee oraeranno. llanpori,
npH rengecktodl JIATPYARe BOCXOUIIGIE yacTh KpaBodil na Gosee KpyTo 3¢
HAMBRICHINE 10U KPKBo OLuT phune, wes cooTBeteTsyioimii N ¥ KouTpoate
BIIX, WHBOTHMX,

HanGonee wernne nusesernst obnapyicemt s Geakon CReJACTX ML
M cepiun (pue. 4, 2), Tok, y upoTiLX ¢ rHGosauesneld pHCoTa RN i
BYUX THANeH GLn COOTUETCTHCUNN HIGKE, YoM Y kolrpoaninx na 22 w 299,
8 BPH MoBLIHCHION MLUNGYHOI aRTHMIOCTH, Hanporis, sume ua 107 w 109%.
C o XOTH pudinui MeHAY TPYIHISMI SHHDGTILX GriAH IIe DCeriu CTaTHCTi o=
CRE ROCTOUCHNL, NOAYUOIINS JIOHHIC NOIBOARIOT JORIWMUTL, “TO BUICKH-
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2, Hotencmiocth minonelid pmiioamottorarcior-14C v Genst Thameit movuen (4)
& JEeAeTHUX Muuny (6} Kpue upit pasnangnils TOKMAX Z0UTaTeab ol anTintocTI,
Odootaueunt T6 e, Y20 St no puc, 1,

CHUNOCTL CHHTENR TEANEHWX Genron y sinpotinx i 60-M cyTHAM FHHOKKLEN S
Gursta JeckoNBio NOAADICHA, & Y SKHBOTHMX, HOAUCPrABHINXCH CHCTEMATHYC-
CIOMAM (MEHINECKIM JATPYIRAM, AKTHBIPORAKA fIO CPANKCHINO © KOUTPOILILIMIE
KPLCAMIL Y HHBOTHIX P FHHOKMHCINH WICXO/ALGIE MACTH KPUBLX PAitos
ARTHBHOCTI B oTpesky npemenit 6—12, 12—24 1w 24—48 wacon jas cxener-
HEIX MBI MHORAPJIA M HOMER ITPOXOAN LK, " COOTHETCTRYIONLIC K-
BuG Y wowrpoanix (puc, 1w 2), JD nenonn Hi.a BAOROMEPNIOCTH BOCHIA
XUPARTCR CTNTUCTHICCKIE HEHOCTORCPILOI  TeugemILn.

I8 24 wnens, wan o wak iy KouTponLhax Kpuc, Gienascs neGonnnoi
HOCROM [AJIIONRTUHIHOCTH TROHCH COPRIMG 3T CRCCTHHX MMUI, CInannnii
€ 1OUTOPULIM MIAIDueHueM MeTiar, I 48 wacam pajuronkTHBIOCTS Goiton THa-
Nelt XPOBI, HEICHIS, HOTEK, COPJULL I CREACTHLIX MBMILY GLUIA HIGKE, YOM 18 KONT-
posro cootiercruenio wa 46, 38, 16, 52 u 33%. Cacponatentito, y samothus
K 60-M cyTRAM rrmokmuesin paciaji Gesxon upoxopnda Godce HUTCHCHBIL,
YeM y kouTpoaniux Kpuc. Ioneranra pacin (YOTaHOWACUINGL O PReHETAM
M. A, Oiimma [°)) pan exeneriex M Guan Yy HKHBOTHRX € THIOKWHCEI
B PG BTG, MEM Y KOUTPOABLHIIN, YMOULHICHH® NECR CReJeTHOH MycKy-
JANTYPLE 3 PH OGEIAMOKIBRHINL, KOECTATHPYOMOG MUOTHMIL ADTOPAMIE ¥ IRIDOT-
WX K vedonoka [ 5 81, cnete noaynennMx  NAHHEX CTAMOBNTCA BhoAlio
OTLECHIMIM! CHIDKNCTCA. RUTCHCHUNOCTS CHITE3R GeakoB CKeaerioit MyCRY-~
dIFYpPM B YyREAUNMUROTCH X pacling, : ‘
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Ipit cucresMariueckix duuueciiX yNPAOENCHIAX, KAk NoKnand npejmne.
CTRYIOHULT AHANMS, BO BCEX TRAMMX HAGHOMIOCH WONLUBCIe oOpsORIIR
Gearon, Hapectuo, wro ojpuonpeMenns ¢ snrexondusmneii cuntean jodnen
YOWIMDATLC. U Paciaj TRaeil. B HACTORUIIX oUMTAX © PaRIOaMUHOKICIOTAMI
YCTOHOUACKG, HTO NHCXOJALLAN YACTL 1PUNMX  PARHOAKTUBNOCTI Newuchl,
notey, Cepyull M CKCACTHIIX MU Y SENBOTIMX ¢ NOBHIICKNO MINIOMNOIT
AKTHBHOCTLIG (HAROINMIO TRANAM KOUTPOAMIAK 3 FSHORMECTHNIIX 1KINOT-
HUX Hausuiagacs ¢ 6 wacos, Ho fuice gosodbiio KpyTto cmsaiaach Kk 24 wacam,
Xapanrepiio, 4To UpK JopiienHoft MLe O axTHLHOCTI B OTPO3OK Dpe-
Mot 6—24 vaca Bce Kpuniie, OTPRMKAKNNE PAANOAKTHEIOCTH TRaHE, Nnpo-
XOmit Biduie, %eM ¥y KOHTPOABLIUKIX It TeM Goee ~ FMIDKMHCTUYNLX JHHDOT-
nux (pue. 1-=3). Hpie duanneckoit marpyske paciay Grixon men ¢ Goanioei
HUTCHCHPUOCTHI0, TAK KAK HEPeilnf aKTHBLHOCTH MEMY HANBLICIINM DHIOM X
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Puc, 3. Hutenchuiioeth nrawodenns papgucasiorucior-UC 5 Geskd TRONN Netuchs KPHO
npK PasAMIBLX PEEIMAX ABIMIATCALUON DKTHOHOCTI,

QCGuztrycinn Te e, 420 u ka pic. 1,

‘¢0 ypopirem x 24 wacay Gt suaunrennio Guianine, weM Yy KONTPOABILIX KA+
notnux {puc, 1 —3). C 24 g0 48 uacow xpupne pajutoakTHBHOCT MAYT HOKOTO3
Jui TRAHeit MeTeNl, GNOK M copIR JI0UTH Hia ORHOM YPOBHO ¢ KONTPOMCM,
A JUiE credeTuntX suing Brtmio ero na 30 w 57% coorsercTnenuo wepoa 24 u
48 wacos, TaunM oGpnaod, » obigeM GanaHce B TRARAX MMBOTHLX € MOBIHICH-
noii Mititotioit AKTHLIGCTLIO Nipeolaniaa cunrea Goakon,

Alnst cnnresa Geakn HooGXojuiMo e/AUHCTRG TPOX NoTOKOn! SHepriii, Ma-
repisvia, sudopaaits. ITpi risoksreaint noTor oRepri ocaatenaer. YMonne
IAIOTCH Jaiqchl TRKKOreHu, cHisKkaeTen B8 2—3 pasa ademisnuocrn oncn-
renpioro goehopiauponaiim,, crpajaer raaoms [% 7, nagaor cojemianse
1 cropoctt oGmena ATWD [B), Hpi duosrrecknx uarpyaxax nusmiucio noruiies
e wGeonoTaoTo COCPKMLA TANKoreia, Kpeatnndochara, AT 1 ynean-
wenste cropoctit obvena nocaenneit [P, Hurenciwduymnpyiores nosmonusioctst
anpobGuoro it aupvpobioro peciurean AT [19],

1T pur ofempnta Akt ¥ SEEBOTIMX YMEHDIIACTCH MOCTYIACHIIE CTPONTE: b~
HOTe MUTeaN JIH cuiTeaa Geakon W Mewsorest ero coctan. (OGuico copep-
SRANMO AMMEORICAOT B THauNX K B0-M eyTRav wagaer ua 20% , cme Gosew pesro
MOIIOTCH KONNMCCTRO OTHOMBHLIX aMunomitcsor 119, Ipi stonsunennoi au-
HICVHO AKTHHNUCTIC AMMHOKNCAOTRIIL (I opranisyMn ROCTORING MOV~
HAGTCH B4 CMOT IMU{L 3 YCHACHIU O0MeinaeMoctyt THapenx Godakom.

JPPOKTHNIOE HCHOALIODAKHG MATEPIHA/NE H JHEPTINT B KAOTRO M5 CifHTedL
Gostitn HOTMOKLIO UMD NP HAMOGGE JOCTATONNG HOAReNetol nHdopMuIgL.
Hpue urantecksx narpyanax caMa paGoraiouas MLUIIA ABIHETCH HCTORHILKOM
TaKoit sudopmamist. AQHEpoRTIRIO CHELANL, HOCTYNAODLE B HCHTPUILUYIO
Hepnityio CHCTeMY oT PaboTAIOMHIN MLURIS, CTHMMYANPYIOT Hephuyio Tpoduxy,
B TOM WHCAO BOFOTUTHONYIO HOPBUYIO CHCIEMY, OKQULIDAIOIRYIO LAANTHBIO-
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Tpodiaeciite niotaier A Mg [V 18 TIpy o703 DOAPICTICT AKTHRIOCTIe
WeAC nuyTPenneil cenprutt, Fopsotd Borepuax ciocofetnyior MoGumainm
MUepruse i ILIeTHHeckoro Matepnasn [Y¥, 0 Vewnunaeren  cerpenud  ana-
GouuueckuX POPMOTION, HCHOCPOICTIONHO JAeleTsYIOUuUS  wa  reneruveciinit
anmapart ['°). Hokasnnoe, 7o b ocnope muimigi MENHE € CHCTeM F Leekoil
MEHCUE ACATCARMOCTH JGRIT BoapacTanne resitoil aktimpoctie Tasw, pi
Murenioit pabote uonmmaetes akrusuocts JIHE-sanncisoit PHIG-noanses
pasit [¥L lpir genepnuiune e npongce  Tpanekpumiins  wapyaeres [17);

Hpse runonunean addepentiasn sunyincaipnn o Muora pas ocaabaena
soekasena |7]. Eerectnenno, erpagaior addie peaTime BomIICTRINE A MY,
MOHDIXOJTCH TOROPHTR NG O Tpofmiieckos SLIBNE epniolt eucTesu,
a0 GUENCAOTIECROI jenepuraig [B]. 1T popysignt MIOEX FOPMOI, 3 Ting
HHCIO 1 anaGoautec ks, NP ASUTOAREON FRROKIIeNNt clsiraoTe {7 10 18],
PaGor 1o npaMoMy oupefeienin Tenioil ARTHEHOCTI Y OBCHUILACHINX e
BOTHMX uniitie Mo yanocnh, Mosaw gpegnomoanth, Yto Groxupyerci Tpanc-
KPItigoi ¢ Apyrie srannt cienvesn Seatin, Eoan mpsnars nuickasniniie npey-
HOJGHEINNG UPAROMEPHLINGT, TO @CTH DCO OCHOBRIGHE HONATaTh, MNTO HOpMA-
muaangus obuvena Geaxon, Mapymenuore rmoximesieit, moner Gutn focTi-
FHYTAa CHCTEMATHUCCKHMIT YHPUHCHEHIUAMIT, B0 DOBMOIKHOCTIT SUTPATIInAION{HMIT
BCO PpYUNM MLLnN,
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THE INTENSITY OF SYNTHESIS AND DECOMPOSITION OF TISSUE
PROTEINS IN HYPORKINESIA AND INCREASED MUSCULAR ACTIVITY

1. V. Fedorov, A, V. Cherny and A, I, Fedvrov
Medical Institute, Yaroslavl

With tho nid of radionctive amino-ncids, tho protein synthesis in tho rat Hver, kid-
neys, henet, skelotad muscles, and blood was shown to ba inhibited by hypokinesin, The
protoin decomposition incrensed leading to reduction of the skeletal muselos and body
walght, Tha protein synthesis and lysis wero dncreused In hyperkinosia but the processes
of analwlism wero provalent in the total balanco,

.
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