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Otxe, 33 YMOB TOCTPOTO EKCIIEPUMEHTY HA 3J0POBUX CTATEBO3PINMX LIypax yHITION Ha Tii
BOJHOTO HABAHTAKEHHSA BHUKJIMKAE 3MIHM B eKCKPETOpPHIH IASUIBHOCTI HHPOK a caMe: MpH
HE3HAYHOMY IJABAILEIH] AIYPe3y 1 3amyKeHnHl cedl 3MElLIYIOTLCA IMPKOBL BIPATH OPramizmMom
ioHIB HaTpiro Ta Oinky. OTpHMaHi pe3yabTaTH MOKYTH OYTH BPaxoBaHi TPH AOCTIKEHH] BILTHBY
VHITIONY AK aHTHIOTY Ha (P)YHKUIKO HUPOK TIPH HE(POTOKCHYHIH T BAYKKWX METaIB.

Ivanushko Ya.G.

JOINT EFFECT OF LASER AND X-RAY RADIATION
ON THE PROTEOLYSIS STATE OF RAT LIVER
Department of Disaster and Military Medicine
Higher State Educational Establishment of Ukraine
«Bukovinian State Medical University»

Proteolysis is an enzymatic cleavage of peptide bonds in proteins. In some pathological
conditions its excessive activation, which is an important pathogenetic chain in the development of
destructive, inflammatory, allergic reactions, disorders of hemostasis processes, occurs. In its turn,
radiation n small doses leads to structural disorders of cell membranes and their components,
functional disorganization in the hemostasis system. Laser radiation in vitro (A = 632.8 nm )
activates the processes that eventually lead to the charge change of blood proteins. The
radioprotective effect of laser radiation, close to chemical radioprotectors, is studied. At the same
time, the question of their combined action on the body. on proteolysis processes in particular, is
little investigated.

‘The purpose of the work was to elucidate the nature of fractionated X-rays in small doses
and laser radiation joint effect on the fibrinolytic system state and proteolysis in rats’ liver.

The study was conducted on 48 white non-linear male rats weighing 120-150g, which were
kept on a standard diet of vivarium. Fractionated total radiation of animals with R-rays in the total
dose of 0.9 Gr (30 fractions, the fraction value was equal to 0.03 Gr ) was carried out for 3¢ days at
an interval of 24 hours at the X-ray diagnostic plant 12 P6: Exposure dose power of 0.258 pL / sec,
voltage 90 kV, current strength 40 mA, aluminum filter, skin-focal distance 48 c¢m (group 1). Laser
irradiation was carried out through previously shaved skin on the liver area for 60 seconds for 10
days at intervals of 24 hours at LGN-207-A apparatus { A = 632.8nm . beam diameter 0.3 mm)
(group 2) and during last 10 days of a 30-day course of fractionated total radiation exposure by R-
rays 1 hour after exposure (group 3). Rat decapitation was carried out under the influence of etheric
anaesthesia in the dynamics after the course of X-ray and laser radiation and the combined effect of
two factors (first, tenth and twentieth days). The control group consisted of intact rats, which were
decapitated at the same time as the experimental ones. The tissue proteolytic activity was
determined by the lysis of the azo-albumine, azocaseine and azocolagene. The drugs used in the
work were manufactured by Simko LTD, Lviv. Statistical processing was performed by means
of Student t-criterion. The results of the research were expressed as a percentage of the control.

X-ray and laser radiation and their combined action caused an unlimited proteolysis
activation of the system. After X-rays effect. lower-molecular proteins (decrease in the amount
of azoalbumine ) were subjected to greater degradation. Laser radiation. as well as the combined
action of factors. led to greater degradation of macromolecular proteins and collagene than the X-
rays effect. In 20 days, under these conditions, proteolytic activity decreased.

During combined effect, the decrease in fibrinolytic activity and activation of proteolysis
were more pronounced than during X-rays or laser radiation. Thus, the peculiarity of the reaction of
the organism to prolonged influence is the ability of biological systems to sum up the effects of
isolated influences, persisting for a long time after the termination of the influence. Decrease
of collagenolysis may promote the development of fibrosis .
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