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ABSTRACT

High therapeutic efficacy and wide-spread usage of Low-intensity Lasers made it interesting to investigate their cytogenetic
effects. For this purpose white laboratory mice were irradiated by submaximal dozes of red (0,63 mkm) and infrared (0,85 mkm)
low intensity lasers and their cytogenetic effects on bone marrow cells were investigated microscopically. It is ascertained that
submaximal dozes of both (red and infrared) Low intensity Laser Irradiation (LILI) shows mutagenic influence on chromosome
apparatus of laboratory animals and is directly connected with the number of session and exposition, but aberration frequency is
relatively low for red laser (rl): 10 minute red laser irradiation during 5 days doesn't change the number of aberration in
comparison by the disorder of cell cycle or blockage of nucleic acid repair process.
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ogether with the traditional means of modern
Tmedicine alternative, none-pharmacological methods

have found their feet. Among them Low Intensity
Laser beam has the most therapeutic efficacy. Its anti-
inflammatory, analgesic, reparative, immunostimulative
and rephlexogenic activity are the results of main
features of Lasers, which are coherency, monochromacy
and high penetration of tissues [1,2].

There are many theories to explain the mechanisms of
Laser effects on biological objects. The main idea of
these theories lies in absorption of light by tissue, that is
followed by the chain of processes: The primary
photolytic or photochemical action — photosensibilizing
processes and energy ftransportation to membrane
components of cell — production of physiologically active
materials — involving neurohumoral reactions — terminal
photobiological effect.

Change of cell metabolism — induced by Laser is reflected
on chromosomes — basic components of the nucleus, as
nucleic acids have high sensitivity towards light beam.
There are many experimental researchers and different
opinions about genetic danger of lasers. The number of
researchers claim that they are safe. e.g. Irradiation with
red Laser (660 nm, 12 mW, 5 kHz, doze 2-20 J/cm?) on
mammalian cells doesn’t cause any cytotoxic or genotoxic
effect [3]; lts radioprotectve effect is also concluded and
it has expressed after radiation injury, but prophylactic,
defensive one is not shown [4]; Later, T. Karu at al.
established, that pre-irradiation with 1 J/cm2 of HeNe
beam increases the number of survival Hela cells after

gamma-irradiation. Radio adaptation was observed at
high level of X-rays [5]. Despite that fact, there are
investigations according which various dozes of Lasers
cause indisputable mutagenic effects. e.g. the number of
acentric fragments increased in 10 h as a result of 193,
223 and 248 nm, 5-10 mW Laser irradiation, it
normalized in  72h [6]. Structural chromosomal
abnormalities were found in onion (Allium fistulosum L.)
cells at wavelength 6328 A, output 2 and 14 mW. In
comparison with control group the number of structural
abnormalities increased according to Laser doze [7]; In
other experiment, Chinese Hamster Cells were irradiated
by Argon Laser and cytogenetic effect was received.
Aberrations were represented with chromatid and
chromosomal gaps, dysenteric chromosomes. Aberration
frequency was highest at the wavelength of 514,4 and
488,0 nm [8].

The aim of our experiment was estimating effects of

submaximal dozes of red (rl) and infrared (irl)Low
Intensity Lasers .
The object of the research was white, nonlinear,

laboratory mice of 20-30 g weight. Two groups of mice
were irradiated: The 1-st group was irradiated with red
Laser (wavelength 0,63 mkm, output 70 mW, frequency
80 Hz); and the 2-nd one with infrared Laser (0,85 nm,
18 mW, 150-200 Hz). Irradiation was carried out with
therapeutic instrument ,,Adept”, with contact method. The
number of sessions was 5, 10 and 15 days, exposition
was 10, 20 and 30 minutes. In general 18 mice were
irradiated during the experiment.

Aberrationtypes
Irradiation  Session ~ Metaphase -
Aneuploidy ] Sum
Type Num. Num. o ) Acentr.fr. Gaps PSC Polyploidy
Hyperpioidy Hypoploidy
e 190 7(3,7%) 2(1,04%) - 1(0,52%) - - 5,26%
I
. z srirlim 10 210 7(3,3%) 3(14%)  1(048%)  1(0.48%)  1(0,48%) ; 6,14%
’ 15 178 12(6,5%) - 1(0,9%) 2(1,8%) - 1(0,9%) 10,1%
Red 5 200 5(2,5%) - 2(1%) 1(0,5%) - 1(0,5%) 4,5%
0.63 Tnkm 10 150 5(3,3%) 2(1%) - 1(0,66%) - - 5,26%
’ 15 113 8(7%) - 1(0,88%)  1(0,88%) - - 8,76%
control 214 5(2,3%) - 2009%)  1(045%)  2(0,9%) - 4,55%

Tab.1 Direct relation between the aberration frequency, session number and exposition is also obvious..
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4 and stained with azur-eozine. Metaphases were coded
and studied under microscope for the objective analysis.

The gained results prove the increase of the number of
chromosome aberration in comparison with the control
group. Aberrations increased as a result of both types of
Lasers, this number is relatively low for red Laser. Direct
relation between the aberration frequency, session
number and exposition is also obvious. (see Tab.T).
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It must be remarked that 10 minute red Laser irradiation
during 5 days doesn’t change the number of aberrations
(4,5%) in comparison with control rates (4,55%).

It is also underlined that the increase of aberration
frequency for both types of Laser more significant after
10 session: 10,1% (irl) and 8,76% (rl) (see Fig.1). The
| | | number of numerical abnormalities, such as aneuploidy is
more common. Acentric fragments, gaps, premature
separation of chromosomes were also found.

Fig.1 Changes in chromosome aberration frequency in Such results can be explained either by the disorder of
relation with the number of session induced by red (rl) cell cycle or blockage of nucleic acid repair that might be

and infrared (irl) laser. caused by the microthermal, vibratoinal and
conformational, or strong electromagnetic field actions of
Laser beam photons [8].

v

5 days 10 days 15 days

After the last irradiation (in 72h) 0,5 mcg/ml of colchicine

was injected intraperitoneally to stop cell cycle on the Thus, chromosomal changes caused by submaximal dozes
metaphase stage. The mice were killed by decapitation. of red and infrared LIL are directly connected to
Bone marrow drugs were prepared by the Ford method exposition and the number of sessions.
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CpaBHuTebHBII aHAIU3 HUTOTeHeTHYeCKNX (¢ dexToB KpacHbIX (0,63 MKM) K
uHpakpacubix (0,85 mxm) Jazepos

I'sanya Xapauweunu, Auna I'ocenus

Otaen reneruku Hay4Ho-nCClIe10BAaTENBCKOTO HCTUTYTA SKCIIEPHUMEHTAIBHON U KIIMHUYECKOW MEIUIHBI
TOMIMCCKOro TOCYAapCTBEHHOTO MEAMIIMHCKOTO YHUBEPCHTETA, [ py3ns

PE3IOME

Bbicokas TepaneBTudeckas 3adeKTUBHOCTL OOyCnoBumna LUMPOKOE MpUMEHEHUE HU3KOMHTEHCKBHbIX nasepoB (HWIT).  OgHako
obHapyxunucb unToreHeTuveckme 3dekTbl 3TUX nyden. N3yuyeHo BnusHWe cybmakcMmarnbTHbIX 003 HU3KOMHTEHCUBHBIX fTa3epoB Ha
XPOMOCOMbI KOCTHOrO Mo3ra 6enbix nabopaTopHbIX MbILLEW; NPUMEHSINUCL kpacHble (0,63 MkM) 1 nHdppakpacHbie (0,85 Mkm) nasepHble
ny4yun. YCTaHOBMEHO, YTO cybMaKkcMmarbHble 003bl HU3KOMHTEHCUBHOIO NnasepHoro uanydeHus (HUN) Bbi3biBatoT MyTareHHbIn adhdekT
B XPOMOCOMHOM annapaTe nabopaTopHbIX XWBOTHbIX, BbIPaXXEHHOCTb KOTOPOro MPsiMO MPOMOpPLMOHanbHa 3KCNO3WLMKU U KONUYECTBY
ceaHcoB. BmecTe c Tem, yactoTa XpPOMOCOMHbIX abeppaunini CpaBHUTENbHO HWXe MpU AEeNCTBMU KPacHOro cBeTa: Npu S5-AHEBHOM
obnyyeHnn atum nasepom ¢ 10-TM  MWHYTHOW OKCMO3ULMEN pe3ynbTaTbl HE OTNNYAIOTCS OT KOHTPOMbHbIX MOKasaTenemn, 4to, no-
BMOMMOMY, 06YCMNOBIIEHO HapyLUEHNEM KNETOYHOIO LMKNa v noBpexaeHnem penapaTvBHbIX NPOLIECCOB HYKIENHOBBIX KUCHOT.

KJIOYEBEIE CJIOBA: HM3KOMHTEHCHBHEIE Jia3€pEl, XPOMOCOMHEE abeppalmy, KOCTHEI MO3I
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