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In order to investigate the effect of low level laser light on changing serum
LH (luteinizing hormone) and T (testosterone) levels, 24 male rats have 6
weeks of age, weighing about 200g of each were divided randomly into 3
groups, 8 rats for each. Group I was exposed to 4 joules/cm?/day (50 mW x
10 sec), and group Il was exposed to 12 joules/cm?/ day (50 mW X 30 sec) of
laser light by 660nm wave length probe for five days. Group III was used as
control. At the sixth day, the serum LH and T levels were measured and the
right testes were taken for histopathological examination. The results showed
that there was significant (P<0.05) decrease in serum LH level in group II
when compared with group I and control, while serum T levels were not
significantly higher between groups, and there was clear histopathological
changes in right testes seminiferous tubules of group II which exposed to 12

joules of laser light.
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INTRODUCTION

Spermatogenesis regulated by the release of LH and FSH which synthesized and secreted from the pituitary gland.
Then, LH stimulate the syntheses and release of testosterone from the Leydig cells of the testis. A sequent of events
controls the pituitary-testicular stimulation and testicular negative feed back. Pituitary gonadotrophs were regulated
by both steroid testosterone and non steroid inhibin [1], and the peripheral blood levels of LH and T are consider the
signals that regulates the hypothalamic-pituitary-testicular functions [2].

For more than 10 years, the low level laser light have been used as physical treatment in variety of medical
applications. Applications such as treatment of injuries in both chronic and acute conditions [3,4], that may occur
due to enhancing of neovascularisation, promoting of angiogenesis and increasing collagen synthesis to promote
healing. Low level laser light also can stimulate healing of deeper structures such as nerves, tendons, bones and
internal organs [5-8], furthermore, low level laser light can reduce pain and inflammation [9,10].

The photons of the laser light are absorbed by electronic absorption bands belonging to some molecular
photoacceptors, or chromophores [11]. It has been documented that the cytochrome ¢ which found in mitochondrial
respiratory chain is the primary photoacceptor for the red-near infrared laser light range in mammalian cells, and the
mechanism action of phototherapy is characterized by its ability to induce photobiological processes in cells, that
when the light is absorbed, the cytochrome c is excited and bond with the oxygen to become cytochrome ¢ oxidase
(Cox) which is necessary to the formation of ATP, and the ATP is important for energy production in the cell which
leads to many biological responses or secondary mechanisms related [12]. The range of low level laser light almost
occur between ( 600 to 1100 nm) [13].

This study was conducted to investigate the effect of expose the rat testis to low level laser light in determining the
levels of serum LH and T, and the histopathological changes that may occur in seminiferous tubules due to expose
the testis to two different doses of low level laser light with the same wave length.
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Materials and methods:

24 albino male rats about 6 weeks of age weighing around 200 g for each were divided randomly into 3 groups, 8
rats for each.

Group 1, the right testis of every male were exposed by 660 nm probe to 4 joules of laser light in 50 mW intensity
for 10 sec every day for five days.

Group 11, the right testis of every male were exposed by 660 nm probe to 12 joules of laser light in 50 mW intensity
for 30 sec every day for five days.

The rats were hold from the bag, and the probe were caught to be touch with the scrotum in a right angle with the
middle of the testis.

Group 111, used as control that the rats were placed daily on the operation table at the time of treatment without
expose to any laser irradiation.

At the sixth day, the rats were killed and about 3 ml of blood were taken from the abdominal vein of each, and the
serum was separated for investigation on LH and T levels. The right testes of each rat were taken in formalin for
histopathological examination.

The laser apparatus used in this research was from Omega Laser System Limited-UK, and the LH, T tests were done
by Minivedas (Biomerux).

Results:

the mean serum LH and T levels for the first group was 0.740+0.062 1U/ml and 1.51+ 0.09 ng/ml respectively, and
the second group was 0.368+0.038 IU/ml and 1.27+ 0.08 ng/ml, and the control group was 0.0655+0.048 1U/ml and
1.29+0.06 ng/ml.

The results which show in the following table and diagram are compare the differences of mean+SD between groups
and the data were analyzed by ANOVA (analysis of variance) with SPSS version 13.
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In histopathological examination of right testes that exposed to 4 joules of laser light, there were normal images of
seminiferous tubular walls. The walls were compact and circulated with complete spermatogenesis and narrow or no
lumen which filled with sperms, while in histopathological images of the right testes of group II which exposed to
12 joules of laser light there were vacuolation around spermatogonia within intercellular spaces of seminiferous
tubules with degeneration of primary and secondary spermatocytes, and increase in the lumen of tubules with few
sperms, also there was congestion and thrombosis in the interstitial tissue among the tubules.

Groups LH (1U/ml) T (ng/ml)
Mean+SD MeantSD
Control 0.655+0.048a | 1.29+0.06a

Laser 4 Joules | 740+0062a | 1.51+0.09a

Laser 12 Joules 0.368+0.038b | 1.27+0.08a
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histopathological examination of testis tissue stained with H & E day at 200x magnification. a- right testis,
control. b and c- right testis exposed to 4 joules, notice the compact seminiferous tubule walls and complete
spermatogenesis. d and e- right testis exposed to 12 joules, notice the vacuolation in seminiferous tubule walls
and the congestion with thromboses in interstitial tissue. f- magnification of seminiferous tubule wall exposed
to 12 joules, notice the degeneration of spermatocytes (arrows).

Discussion:

The results showed that there was no significant differences of serum LH and T levels between the control and
group I which exposed to 4 joules of laser light, while in group II which exposed to 12 joules of laser light there was
decrease in serum LH level with significant differences compared with control and group I levels, but there was no
significant differences of T level compared with control and group I levels.

Positive and negative results were recorded after using low level laser light as a treatment in many reports, although
the biochemical mechanisms of positive effects are still incompletely understood, those conflicting results were
obtained after choosing different parameters in treatment such as different wave lengths, power density and
treatment timing, but in general butter effects were observed after treatment with low levels of laser light than using
high levels [14,15]. Results of this study support the concept that butter results were obtained after using lower
levels of power density.

The results showed also, that there was significant decrease in serum LH level when expose the tests to 12 joules of
laser light. Previous studies have been showed that cellular functions were altered when exposed to low level laser
light, which may increase or decrease protein synthesis, membrane potential, binding affinities, neurotransmitter
release, ATP synthesis [16], from the other hand, low level laser light may effect negatively or positively on the
secretion of some endocrine glands such as thyroid gland and pancreatic islets [17,18], but there are no known
mechanisms by which this actions occur.

Many researches indicated that reactive oxygen species (ROS) generated during expose the cells to low level laser
light [19-21]. ROS form as a natural by-product of the normal metabolism of oxygen and have important roles in
cell signaling [22], regulating nucleic acid synthesis, protein synthesis, enzyme activation and cell cycle progression
[23]. Nitric oxide (NO) is one of the ROS which dissociate from its binding sites on the heme iron and copper
centers after expose the cells to low level laser light [24]. NO can be either protective or harmful depending on the
dose of light, which is possible that NO released in low amounts of low dose light may be beneficial, while high
levels released by high dose of light may be deleterious [25,26].

We have been proposed in the introduction that the Cox in mitochondrial respiratory chain is important in the
formation of ATP. Brown [27] mention that NO which produced in mitochondria can inhibit respiration by binding
to Cox and competitively displacing oxygen, especially in stressed or hypoxic cells, which means that NO inhibit
oxygen binding thereby reduce necessary enzymic activity. There is evidence that NO involve in the regulation of
hypothalamic-pituitary-adrenal and gonadal axis functions [28], and the effect of increase NO on pituitary were
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reported decrease LH secretion [29,30]. Results of Adams et al. [31] have been showed decrease in serum LH
concentrations after systemic injection to male rats by L arginine methyl ester, which is one of the most known
experimentally used NO donors.

Conclusion:

Results of the study indicate that expose the rat testes to higher joules of laser light within the range of low level
laser light waves, effects negatively on both serum LH levels, and the histo-image of seminiferous tubules and the
interstitial tissue of the testes.
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