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Components ol the cyclic AMP system in the muscle tilssue of
white rats were studled during 70-75 days of hypokinesila,
created by placing the animals in small booths which restrictdd
thelr movements, and during the readaptation period. In the
Inltlal period, cyelic AMP levels and the actlvities of
phosphodlesterase and adenylate cyclase inmuscle tlssue were
increased. The values for these indices were roughly equal
for controls and experimental animals during the adaptation
period, bub on the 70th day of the experiment cAMP levels
dropped, phosphodlesterase activity increased, and the stimu-
lative effect of epinephrine on the activity of adenylate cyelase
decreased. The indlces under study normalized during the
readapbabion period.

(cAMP = .Adenouine ~gyelic- 3;-mmnmphgspaté)
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CYCLIG AMP SYSTEM IN MUSCLE TISSUE DURING PROLONGED HYPOKINESIA
A, Ye. Antipenko, Yu. A. Bubeyev, B. F, Korovkin,
and N, P. Mikhaleva
Kirvov Military Medlcal Academy, Leningrad
, ~ (eANP)

Gomponents of the cyeclic AMP/system in the muscle tissue of whlte /765"
rats were studied during protracted hypokinesia (70-75 days) and during
the readaptation perlod. It was ascertainsd that the level of cAMP and
activities of adenyl cyclsase and phosphodlesterase in muscle tissue were
elevated duping the initinl period of motlon restriction (particularly
on the 5th day), OCyelic AMP content and the activities of both enzymes
during the so-~called adaptatilon poeriod (24th to 37th days) did not
materially differ from the contrels. On the 70th day of the experiment,

o sharp drop in cAMP level, iuncrease in phosphodiesterase astivity, /166
and decrease in the stimulative effect of epinephrine on the activity

of adenyl cyclase were noted. Apprecilable normalizatlon of bhev¢némdéaf
under study occurred in the readaptation periled.

The harmful effects of hypokinesia (restricted motlon) on the human
and animal body have been familiar to clinlelans and blologlsts for gulte
some time. Protracted motor activity limitatlon causes decreased body
mass, which, obviously, 1s assoclated to a large extent with decreased
overall skeletal muscle mass. Dystrophy €f pabts of muséle flbers occurs,
engyme activities and the fractional makeup of muscle protelns arve altered,
and shifts in carbohydrate metabolism are noted [1, 2, 5}. Hence, a
protracted hypokinetic state ls accompanled by serious disturbances in
muscle tilssue metabolde processes. It has been distinetly shown in
recent years that components of the cAMP system play an lmportant role
in the regu&ahiﬁn of cell metabolism [6]. There are, however, virtually
no data in the literabure dealing with 4AMP contient’ and the activitdes
of adenyl cyclase and phosphodiesterase in muscle tissue during hypo-
kinesia. In this connectdon, we set out to study the status ol the

cAMP system in the skeletal musculature of white rats durdng:various
( fadantaiion period.
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Methodology

The experiments were conducted using non-purebred white rats.
Hypokinesila was created by placing the animals in special booths which
restrlcted their movements., Muscle tilssue (m. pgastrocnemius) was studied
during the various periods of hypokinesia (2, 5, 2, 37, and 70 days)
and on the 7Tth day of readaptation. White rats kept under normal vivarium
condlitions served as the controls. Content of ¢AMP was determined
lmmunoradiologlieally using a prepared reagent kit from the "Amersham"
company (England), and the activities of adenyl cyclase and phospho-
dlesterase were studled using 3H~ATP and 3H~QAMP lsotopes, respectively,
as substrates [4, T7I1.

Results and Discussion /167

Determinations of cAMP system components in the muscle tissue of
white rats during protracted hypekinesia and in the readaptation perilod
are presented in the table.

As can be seen In the table, on the 28nd to 5th days of hypokinesila
the activity ol adenyl cyclase increased an average of 2.3 times and that
of phosphodlesterase an average of 1.2 times, while the cAMP level was
elevated an average of 1.9 times relative to the controls. The content
of all components under study gradually decreased up to the 20th to 37th
day of hypokinesila, reaching practically normal walues. On the 70th
day of hypokinesia the cAMP levels decreased significantly and the
actlvity of phosphodiesterase ~- an ensyme that breaks down c¢AMP -~
inereased to a statistlcally significant extent, while the activity of
adenyl cyclase remained virtually unchamgea_ During the readaptation
period (data on the 7th day are shown in the table) cAMP levels and
the actilvities of adenyl etyeclase and phosphodlesterase were practically

‘normalized.

On analyzing the data obtalned, 1t 1s quite easy to see that, in -
the initial period of hypokinesia (particularly on the 5th day), activation
of the cAMP system gocurs, and then the "adaptatlon" perioed (24th to
37th days) begins and cAMP system component-vontents in muscle tissue
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are within normal limits. On she
70th day of hypokinesla, a perlod of
cAMP system depletion is found

(cAMP levels are only 39% of normal).
It should be noted that the sharp
decrease in muscle tissue cAMP content
on the 70th day of hypokilnesla was
seen upon & background of normal
values for the activity of adenyl
cyclase -~ an enzyme partlcipating in
cAMP synbthesis.

This fact compelled us to make a
gtudy of the so-called stimulated
activity of adenyl cyclase during the
protracted hypokinesia period, We are
famililar with the fact that adenyl
cyclase acblvity normally inoreases
sharply when epinephrine ls added to
a tlssue homopgenate [3]. Studles we
performed (see figure) showed that
addltlion of epinephrine in concentrations
of 3 X 10"& M to homogenates of muscle
tissue from the control rats led to
a 2.9~fold increase in adenyl cyclase
activity (P < 0,01), while the activity
of this enzyme in homogenates of muscles
from experimental rats increased only
1.4 times (P < 0.05) in the presence
of epinephrine (70th day of hypokinesia).
Consequently, qualitative shifts in the
adenyl cyclase complex occur during
protracted hypokinesia. There 1s some
basis for assuming that further studles
on this subject willl make 1t possible
to discover the true mechanisms of
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. muscle tlssue metabolle disruptions
§ during protracted hypokinesia and
‘g 2 o find ways to correct them.
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Fig, 1. The effects of eplnephrine
on the activity of adenyl cyclase
in muscle tissue homogenates, normal |
conditions and during protracted é
S hypokinesla. |
1l == without addition of epinephrine. - ‘ :
2 -- in the presence of epinephrine (3 x 107" M).
A -- control; B -~ hypokinesia (70 days). x
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