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Abstract- In vitro, He-Ne laser show a modifying response of cells to ionizing radiations. So there is a need to show the effect of He-Ne laser )
(632.8 nm), Ultraviolet radiation UVC (250 nm) and He-Ne laser pre and post irradiation against the UVC radiation in vivo on sperm morpholo-
gy of testis in Mice.

In this study 100 albino male mice were divided into five groups, the first group is control which have (10) number of mice, the second group is
Laser which have (27) number of mice were divided into three groups different time periods (5, 10, 15 min), the third group is Ultraviolet radia-
tion (UVC) which have (9) number of mice and duration of exposure one hour, the fourth is group laser (5, 10 and 15 min) + UVC (1 hr.) which
have (27) number of mice, with % hr. time interval between the two irradiations and the finally group is UVC (1 hr.) + laser (5, 10, 15 min)
which have (27) number of mice, with 2 hr. time interval between the two irradiations was monitor the effect of radiation on mice according to
the classification totals above after various time periods (7, 14, 21 days).

Four sperm head abnormality features were found after each type of irradiation. But the He-Ne laser pre-irradiation against UVC irradiation
lower the frequencies of sperm head abnormalities.

Both UVC and He-Ne laser irradiations revealed a toxic effect on sperm head morphology, but the He-Ne laser was found less effective. The
He-Ne laser per-irradiation show a protection properties, which appeared on both sperm head abnormalities and the protective properties
were observed only when He-Ne laser irradiation was applied before the UVC irradiation.
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Introduction

Laser is a widely used device in the medical field. In vivo effect of
singular and repeated exposure of laser beam on a mammalian
model was studied to ascertain any possible effect on mammalian
germ cells. Since agents considered to be mutagenic affect sperm
head shape, sperm morphology study may be an applicable screen
for laser effects on germ cells [1].

Low level laser therapy (LLLT) is a light source treatment that gen-
erates light of a single wavelength. LLLT emits no heat, sound, or
vibration. Instead of producing a thermal effect, LLLT may act via
non thermal or photochemical reactions in the cells, also referred to
as photobiology or biostimulation [2].

In other hand (LLLT) is the application of light (usually a low power
laser or LED in the range of 1-500 mW) to a pathology to promote
tissue regeneration, reduce inflammation and relieve pain. The light
is typically of narrow spectral width in the red or near infrared (NIR)
spectrum (600-1000 nm), light is absorbed and exerts a chemical
change [3].

UV radiation has clear effects on organisms, it causes several bio-
logical reaction, through the generation of the free radicals and the
reactive Oxygen species (ROS), formed by various photochemical
processes. The free radicals induces a sequences of events includ-
ing lipid peroxidation, proteins denaturation and deoxyribonucleic
acid( DNA) changes [4], the DNA changes are the single strand
breaks (ssB) and the double strand breaks (dsB)” or cell damage
[5].

Scientists classify UV radiation into three types or bands - UVA,
UVB, and UVC. The ozone layer absorbs some, but not all, of these
types of UV radiation [6]:

e UVA: Wavelength: 320-400 nm. Not absorbed by the ozone
layer.

o UVB: Wavelength: 290-320 nm. Mostly absorbed by the ozone
layer, but some does the reach the Earth’s surface.

e UVC: Wavelength: 100-290 nm. Completely absorbed by the
ozone layer and atmosphere.
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Materials and Methods

In the current study, the He-Ne laser, UVC doses, and the separa-
tion time between the two irradiation are kept fixed. The UVC lamp
from Industrial Fiber Optics of 250 nm wavelength, and a power of
20 Watt (W) was used. The He-Ne laser of wavelength 632.8 nm
with a maximum output power of 1.0 mW (Industrial Fiber Optics IF-
HIV) was employed.

Animals Experiments

In order to assess the influence of He-Ne laser plus the UVC irradi-
ation on testis of Mice the following experiments were performed.
100 adult of albino male mice, were used in this study and were
divided into five groups and irradiation as in [Table-1].

1. First Group: the animals normal, which was control group.

2. Second Group: was used to characterize the degree of UVC
(250 nm) irradiation on mice testis. The UVC source placed at
30 c¢m above the mouse cage, where the final UVC power at the
mouse skin surface was 1.2 mW for 1 hr.

3. Third Group: was employed to study the influence of He-Ne
laser irradiation. A continuous He-Ne laser of wavelength 632.8
nm with a maximum output power of 1.0 mW and a beam diam-

5. Fifth Group: was pre-irradiated by UVC light with one hour wait
for % hr. time, this group was irradiated by He-Ne (5, 10, 15
min) laser of (4.2 J/lcm2,8.4 J/lcm2 and 12.6 Jicm?), the laser
beam was directed on testis.

Table 1- Animals which used in this study

Number of animals after
7 days 14days  21days

No Type of Radiation

b) UVC (1 hr.) + Laser (10 min)
c) UVC (1 hr.) + Laser (15 min)

1 Control 10

2 UVC(1hr) 3 3 3

3 (a)Laser (5 min) 3 3 3
(b) Laser (10 min) 3 3 3
(c) Laser (15 min) 3 3 3

4 (a)Laser (5 min) + UVC (1 hr.) 3 3 3
(b) Laser (10 min) + UVC (1 hr.) 3 3 3
(c) Laser (15 min) + UVC (1 hr.) 3 3 3

5  (a)UVC (1 hr.) + Laser (5 min) 3 3 3
(b) 3 3 3
(c) 3 3 3

Sperm Head Abnormalities

Animals were sacrificed, after 15 min of the final irradiation, accord-
ing to Banerjee method through cervical dislocation [1]. This exami-

eter of 3 mm, was employed. The laser beam was directed on
testis for a period of (5, 10, 15 min), which equal to energy dose
of (4.2 Jicm?,8.4 Jicm? and 12.6 Jim?).

4. Fourth Group: was pre-irradiated by He-Ne laser (4.2 J/cm2,
8.4 Jlcm? and 12.6 J/cm?) for (5, 10, 15 min) followed by UVC
irradiation, with one hour and wait for % hr. time (for UVC) inter-
val between the two irradiations.

nation was according to Wyrobek and Bruce [7].

Results

To study the sperm head abnormalities when exposure to radiation
which are summarized in the [Table-2] and the abnormal sperm
head features found in this study are illustrated in [Fig-1a], [Fig-1b],
[Fig-1c], [Fig-1d] and [Fig-1e].

Table 2- The Mean + SD of sperm head abnormalities

Type of radiation Normal Mean * SD No head Mean+SD  Balloon Mean * SD Thread Mean £ SD  Curved head & No hook Mean * SD
Control 91.67 £1.528 0 0 0 0

UVC (1 hr.) 42.33 £2.517 20.67 £8.145 18.67 +4.041 7672517 10.67 + 8.145
Laser (5 min) 4433 £5.132 18.33 £5.774 20.00 +.000 8.33+1.528 12.33 £6.429
Laser (10 min) 48.67 £6.110 17.67 £4.619 15.67 + 4.041 6.00 + 2.000 12.00 + 4.359
Laser (15 min) 52.67 £1.015 16.67 +2.887 12.33 £ 6.807 6.67 +2.887 11.67 +1.528
Laser (5 min) + UVC (1 hr.) 46.33 £ 5.508 12.67 +£5.859 22,00 £9.849 5.67 +1.155 13.33 £2.887
Laser (10min) + UVC (1 hr.) 41.00 £5.292 15.00 % .000 18.33 +£2.887 11.67 +£2.887 14.00 +1.732
Laser (15min) + UVC (1 hr.) 37.33+£11.240 21.67 £ 8.505 15.67 £ 1.155 11.00 + 3.606 14.33 +1.155
UVC (1 hr.) + Laser (5 min) 41.67 +2.887 20.00 £ 5.000 15.00 + 5.000 73312517 16.00 + 3.606
UVC (1 hr.) + Laser (10 min) 48.33 £5.774 16.67 +2.887 15.67 + 4.041 5.67 +1.155 17.00 + 3.606
UVC (1 hr.) + Laser (15 min) 39.00 +6.928 16.00 + 1.732 19.00 +1.732 11.00 + 3.606 15.00 + 5.000

Fig. 1a- Normal sperm

Fig. 1b- No head sperm
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Fig. 1¢c- Balloon sperm

Fig. 1d- Thread sperm

Fig. 1e- Curved head & No hook sperm.

Discussion

He-Ne laser show a modifying response of cells to ionizing radia-
tions. So there is a need to investigate this property In vivo. To in-
vestigate the effect of He-Ne laser (632.8 nm) pre and post irradia-
tion against the UVC (250 nm) irradiation In vivo on the sperm mor-
phology. In this study there are four sperm head abnormalities: no
head, thread head, balloon head and curved head & no hook [Fig-
1]. [Table-2] show the Mean + SD of sperm head abnormalities in
all types of radiation.

In UVC (1 hr.) the highest Mean £ SD shown in No head sperm
(20.67 + 8.145), Balloon head (18.67 + 4.041), Curved head & No
hook (10.67 + 8.145) and Thread head (7.67 + 2.517), the correla-
tion between UVC (1 hr.) and No head, Thread is no significant but
correlation between UVC (1 hr.) and Balloon, Curved is significant.
The table also clarify that He-Ne laser (5, 10, 15 min) irradiation
lead to some degree of sperm head abnormalities. This mean that,
the used He-Ne laser dose in this work reveled a toxic effect. In
laser (5 min) the highest Mean £ SD shown in Balloon head (20.00
£.000), No head (18.33 £ 5.774), Curved head & No hook (12.33 +
6.429) and Thread head (8.33 £ 1.528). In laser (10 min) the high-
est Mean £ SD shown in No head (17.67 + 4.619), Balloon head
(15.67 £ 4.041), Curved head & No hook (12.00 + 4.359) and
Thread head (6.00 + 2.000). In laser (15 min) the highest Mean +
SD shown in No head (16.67 + 2.887), Balloon head (12.33 %
6.807), Curved head & No hook (11.67 £ 1.528) and Thread head
(6.67 + 2.887). The highest value of laser (5, 10, 15 min) Balloon
head (20.00 + .000), No head (18.33 + 5.774), Curved head & No
hook (12.33 + 6.429) and Thread head (8.33 + 1.528), the correla-
tion among laser (5, 10, 15 min) and No head, Balloon, Thread is
no significant but the correlation among laser (5, 10, 15 min) and
Curved is significant. He-Ne laser (5, 10, 15 min) pre-irradiation
against UVC (1 hr.) irradiation show. In laser (5 min) + UVC (1 hr.)
the highest Mean + SD shown in Balloon head (22.00 + 9.849),
Curved head & No hook (13.33 + 2.887), No head (12.67 £ 5.859)
and Thread head (5.67 + 1.155), the correlation among laser (5
min) + UVC (1 hr.) and No head, Balloon is no significant but the
correlation among laser (5 min) + UVC (1 hr.) and Thread, Curved
is significant.

Globozoospermia (round-headed sperm) a modest increase in the
frequency of sex chromosome aneuploidy (2-3 times that in con-
trols) had been found in the sperm of patients with globozoospermia
(round-headed sperm) [8-13]. Globozoospermia is a very rare con-
dition observed in <1% of infertile patients, where the major mor-
phological anomaly is the absence of an acrosomal cap in sperm.
There is also some suggestion that globozoospermia may be asso-
ciated with abnormalities in chromatin structure since an increased
frequency of sperm with DNA strand breaks has been found in
these patients [11], but this has not been observed in all studies
[14]. Mouse models may permit exploration of the mechanisms
leading to the abnormalities in this disorder [15].

In laser (10 min) + UVC (1 hr.) the highest Mean £ SD shown in
Balloon head (18.33 + 2.887), No head (15.00 + .000), Curved
head & No hook (14.00 + 1.732) and Thread head (11.67 + 2.887).
In laser (15 min) + UVC (1 hr.) the highest Mean + SD shown in No
head (21.67 + 8.505), Balloon head (15.67 £ 1.155), Curved head
& No hook (14.33 + 1.155) and Thread (11.00 £ 3.606). The high-
est value of laser (5, 10, 15 min) + UV (1 hr.) Balloon head (22.00 £
9.849), No head (21.67 + 8.505), Curved head & No hook (14.33 +
1.155) and Thread head (11.67 + 2.887), the correlation among
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laser (10, 15 min) + UVC (1 hr.) and No head, Thread is no signifi-
cant but the correlation among laser (10 min) + UVC (1 hr.) and
Balloon, Curved is significant.

When He-Ne laser (5, 10, 15 min) performed post UVC (1 hr.) irra-
diation the Mean = SD of UVC (1 hr.) + laser (5, 10, 15 min). In
UVC (1 hr.) + laser (5 min) the highest Mean + SD shown in No
head (20.00 + 5.000), Curved head & No hook (16.00 + 3.606),
Balloon head (15.00 £ 5.000) and Thread head (7.33 + 2.517), the
correlation among UVC (1 hr.) + laser (5 min) and No head, Thread
is no significant but the correlation among UVC (1 hr.) + laser (5
min) and Balloon, Curved is significant. In UVC (1 hr.) + laser (10
min) the highest Mean + SD shown in Curved head & No hook
(17.00 + 3.606), No head (16.67 + 2.887), Balloon head (15.67 +
4.041) and Thread head (5.67 + 1.155), the correlation among UVC
(1 hr.) + laser (10 min) and No head, Balloon, Thread is significant
but the correlation between UVC (1 hr.) + laser (10 min) and Curved
is no significant. In UVC (1 hr.) + laser (15 min) the highest Mean £
SD shown in Balloon head (19.00 + 1.732), No head (16.00 *
1.732), Curved head & No hook (15.00 + 5.000) and Thread head
(11.00 £ 3.606). The highest value of UVC (1 hr.) + laser (5, 10, 15
min) No head (20.00 + 5.000), Balloon head (19.00 + 1.732),
Curved head & No hook (17.00 £ 3.606) and Thread head (11.00 +
3.606), the correlation among UVC (1 hr.) + laser (15 min) and No
head, Thread, Curved is significant but the correlation between
UVC (1 hr.) + laser (15 min) and Balloon is no significant.

When Swiss Albino mice were exposed to laser beam, then signifi-
cant (at both 1% and 5% levels) morphological changes of sperm
heads occurred and increased with repetitive exposure. Also, nor-
mal sperm count decreased. It is suggested that laser may have an
adverse effect on male germ cells [1].

Globozoospermia where the sperm head appears small and round
due to the failure of the acrosome to develop, is an example of a
head defect. Middle piece defects include 'bent' neck (where the
neck and tail form an angle of greater than 90% to the long axis of
the head), asymmetrical insertion of the middle piece into the head,
a thick or irregular middle piece, an abnormally thin middle piece
(with no mitochondrial sheath), as well as any combination of these.
Tail defects include short, multiple, hairpin, broken or bent (>90°)
tails, tails of irregular width, coiled tails, as well as any combination
of these [16].

Separation of the sperm head and tail can be caused by a number
of adverse factors affecting either spermiogenesis or sperm matura-
tion [17]. However, a specific, sterilizing form has been reported in
several cattle breeds (Guernsey, Hereford, Swedish Red & White)
where it has been associated with sterility.

Both the nuclear crest and rolled head defects were also reported to
be caused by ethylene-dibromide spermatoxicity [18]. Although
effects of this sperm defect upon fertility are unclear [17], it is logical
to assume that abnormal chromosome numbers in sperm would
compromise fertility, as encountered in males with Kleinfelter's syn-
drome [19].

The UVC radiation is sufficiently energetic that individual photons
may produce chemical bond breakage and ionization of some at-
oms and molecules. The preferential absorption of particular energy
photons by materials, both organic and inorganic, is evident
throughout the electromagnetic spectrum from microwaves through
infrared and visible light, Ultraviolet, X-rays, and Gamma rays [20].

Since spermatogenesis is a complex cytomorphological event con-

trolled by various sets of genes and their products. The final shape
and size of spermatozoon in a species being determined at the very
late phase of spermiogenes [21], So changes in sperm head mor-
phology may be an applicable screen for radiation exposure doses
effect on germ cells and events of late phase of spermiogenesis.
This He-Ne laser toxic properties was reported by Banerjee, et al [1]
on sperm head morphology of mice and also by Taha, et al [22] on
lymphocyte cells survival and it's DNA damage.

It can be concluded that, He-Ne laser irradiation by it self show a
toxic effect leading to some degree of sperm head abnormalities.
While He-Ne laser pre ionizing irradiation (UVC) may be resulting in
adversely influncing mammalian germ cell metabolism, which lower-
ing the frequencies of sperm head abnormalities [23].

The mechanism of the He-Ne laser induce protection appears to be
a sort of adaptive response. He-Ne laser irradiation has been re-
ported to lead to the generation of single Oxygen species and also
increase the activity of the antioxidant enzymes [24,25]. Conclusion
UVC shows a damaging effect on the DNA. This damage was re-
duced by the He-Ne laser pre- irradiation. Thus Laser pre-irradiation
may be attributed to the induction of endogenous of radio protectors
or which may be involved in DNA damage repair.
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