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Abstract

Testosterone (T) plays a vital role in the sexual function and many other health-related phe-
nomena. We conducted this study to examine the effects of low level laser therapy (LLLT)
on thetestisin elevating serum T level in rats. We performed the current experimental study
using 30 male Sprague-Dawley rats (Orient Bio, Korea) aged six weeks, weighing 200 g. In
rats of two laser groups, a 670-nm diode laser or an 808-nm onewereirradiated to the testes
at an intensity of 360 J/cm%day (200 mW x 30 min) for five days. This was followed by the
measurement of the depth of tissue penetration, that of serum T level and histopathological
examination. Our results showed that the rate of tissue penetration was significantly higher
in the 808 nm wavelength group as compared with the 670 nm wavelength group (P<0.05);
serum T level was not significantly higher in the experimental groups as compared with the
control group; but serum T level was significantly elevated in the 670 nm wavelength group
on day 4. Thusthe LLLT using a 670-nm diode laser was effective in increasing serum T
level without causing any visible histopathological side effects. In conclusion, the LLLT
might be an alternative treatment modality to the conventional types of testosterone re-
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placement therapy.
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I ntroduction

A steroid hormone from the androgen group, testose
(T) plays a vital role in the sexual function ancnmy
other health-related phenomena. Gonadotropin-rielg@as

hormone (GnRH) is secreted from the hypothalamuog, a

it promotes the secretion of luteinizing hormonél)lby
stimulating the pituitary gland. Then, LH promotie
synthesis of T by stimulating the Leydig cells loé testis.
In humans, T plays a very critical role in the depenent
of male reproductive tissues and the expressiseodn-
dary sexual characteristics such as muscle, boss ama
hair growth [1].

Men with a low T level presented with such symptass
decreased sex drive, impotence, fatigue, lossaof teus-
cles, fat accumulation and weight gain, an incréagsk
of osteoporosis and bone fractures and an incredsed
of cardiovascular disease [2]. The Baltimore Longjibal
Study of Aging (BLSA) was conducted in a total &08
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60s, 30% in their 70s and 50% in their 80s wereobgp
nadal [3].

To compensate for the abnormalities, T replacertent
apy has been performed by the oral or parenterakro
Because there is no need for the assistance ofcHnys,
oral administration is convenient for patients. Bairly
pharmaceutical preparations entered blood cirariaby
the liver. Therefore, there is a possibility thiaistmight
cause cholestatic jaundice, hepatocellular neo@aper
liosis hepatis and hepatocellular carcinoma. Toimize
the toxicity, T undecanoate (TU) has been develaret
it is absorbed by the lymphatic system [4]. Nevelghs,
it is also not free from the possibility of siddests [5].

Parenteral methods are not so convenient as omghad
stration, which include syringe injections or trdesnal
applications such as gels, cream and patches. Thee
denying their effectiveness. Following syringe atiens
of T enanthate and T cypionate, however, serunvédl is

male subjects, which showed that 20% of men inr thei@bruptly increased or decreased. They are also rkriow
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cause side effects such as pain, edema or jauj@jice
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Low-level laser therapy (LLLT) has a wavelength-The tissue samples were harvested from the tissues
dependent capability to alter cellular behaviothe ab- rounding the testis, including the epidermis andrie
sence of significant thermal effects. To date, LLhds from five rats. To measure the rate of tissue patieh of
been used for therapeutic purposes in treating @oura 670-nm and an 808-nm diode laser, a laser powterm
healing, musculoskeletal pain and dental diseage8][ (Coherent, USA) was placed underneath the sampées.
Some studies have examined the effects of LLLTug-a make sure that lasers should be irradiated perpeladiy
menting the regeneration of various tissues suctkis to the samples, a laser bare fiber was fixed. Ritig the
bone, skeletal muscle and nerve [7, 9]. Cellulacfions  dissection of the scrotal skin covering the tastists, the
are altered by LLLT irradiation, which include an-i laser was irradiated as described above. Thusepih @f
crease in protein synthesis, cell growth and diffitie- tissue penetration was confirmed. Then, to confin@
tion, cell motility, membrane potential, bindindiafties, = depth of tissue penetration by the laser irradmtithe
neurotransmitter release, phagocytosis, ATP syiglaesl testis was divided into three parts depending erthick-
prostaglandin synthesis [11]. But there are nobdisteed ness: the surface (0/4), the middle part (2/4) twedter-
mechanisms by which these alterations occur. Companinal part (4/4). This was followed by a comparisahn
nents of the mitochondrial respiratory chain exthfte- the depth of tissue penetration between the irtiadia
guency-dependent spectra of the action, which léads effects. This was followed by the irradiation widmser
the speculation that the respiratory chain playga role  therapy of two wavelengths perpendicularly from the
in the effects of LLLT [9]. of the samples.

Given the above background, we conducted this stody 3. Blood sampling and histopathological examination

examine the effects of LLLT on the testis in eléwat
serum T level in rats. Blood samples were collected at 08:00 A.M. befaehe

session of laser irradiation on days 2, 3, 4, 5@ri8lood
samples were not drawn on day 1, but laser irradiat
was given to both wavelength groups (670 nm and 808
nm). Serum T level was measured with a radioimmsnoa
say using COBRA Il Gamma counter (PacKard, USA) at
. . the Seoul Medical Science Institute (SMSI, Seou; K
Prior to the experiment, 30 Sprague-Dawley mals ratrea). On day 6, the testis tissue samples werdnebta

Orient Bio, Korea) aged six weeks, weighing 20vgre ) ; X
éiven a 1-week ;dgptation period Tr?esegexpeﬁ:hentgom all the three groups for a histolopathologieaami-
' nation. In each group, the testis tissue samples fweed

animals were divided into three groups: the corgrolip, i . )
the 670 nm wavelength group and the 808 nm wavﬁrlengg:ghe ?Jg‘; f%rn;alif:%%eb?ggk p;i?:r;g;r}glgvrfe;h&%
group. Each group comprised ten rats. The rats ammze- toxvli 9 d pa H&E t.' .

thetized with Ketamin (Yuhan Corp., Korea) 30 mg/kg matoxylin and eosin ( ) staining.
and Rumpuh (Bayer, Leverkusen, Germany) 2 mg/kg 4. Statistical analysis
before the experimental procedures. At the endxef e

perimental procedures, rats were sacrificed fotoh® Al data are expressed as meSD (SD: standard devia-
thologic examination. The current experimental gtds  ion). Statistical analysis was performed using Sitatis-
conducted in compliance with all the ethical guities of  tica| package for the Social Sciences (SPSS) praga

the Dankook University Institutional Animal Caredan p_yajye of <0.05 was considered statistically sigait.
Use Committee.

Materials and Methods

1. Experimental animals

. - . Result
2. Laser irradiation and the measurement of tissue pene- esults

tration 1. Therate of tissue penetration

In rats of two laser groups, a 670-nm diode lasearo q|iowing the irradiation of the tissue surrounditige
808-nm one (LAS-30A, Daedeok Laser, Daejeon, Koreagstis with lasers of two different wavelengths Q&7m
were irradiated to the testes at an intensity 00 36544 808 nm), the rate of tissue penetration west657%
Jfenfiday (200 mWx 30 min) for five days. But rats of and 35.4+11.0% in the corresponding order (Fig. 1).
the control group were placed on the operatioretdd  These results indicate that the rate of tissue tpetian
laser therapy for 30 minutes without any laserdi@a \vas significantly higher in the 808 nm wavelengtbup
tions. as compared with the 670 nm wavelength group (B¥0.0
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Figure 1. The depth of tissue penetration was significantly greater following irradiations with an 808-nm diode laser as
compared with those with a 670-nm one (P<0.05).
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Figure 2. Serum T level was significantly higher following irradiations with a 670-nm diode laser on days 4 and 5

(P<0.05).
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Figure 3. There were no significant changesin serum T level following irradiations with an 808-nm diode laser.
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Control

Figure 4. Testis tissue samples were stained with an H&E dye on day 4. A histopathologic examination was done at a
magnification of 200x. This showed that there were no changes in the cellular morphology following irradiations with a
670-nm diode laser but microhemorrhages occurring in some regions of the intertitial space following those with an
808-nm one.

Discussion wavelength group. In the 670 nm wavelength groep, s
rum T level was also significantly increased thetdster-
It is nowadays well established that the light mffared  one levels at the same intensity of 360 J/day. On
wavelength has a higher rate of tissue penetrasorom- histopathological examination, there were no d&fini
pared with that of visible one. In the current stude  changes in the 670 nm wavelength group. In ther808
therefore compared the rate of tissue penetragtween Wavelength group, there were such findings as play
the two wavelengths (670 nm and 808 nm). In ther808 of the seminiferous tubules, disarrangement ofobert
wavelength group, the rate of tissue penetratios sig-  Cells, generation of giant multinucleated bodies ather
nificantly higher as compared with the 670 nm wavedeformities. It is apparent that the adverse effemt-
length group (P<0.01). The light of wavelength iagg curred but serum T level was not increased follgwarb-
from 400 to 600 nm is absorbed in the dermis bydlo day course of irradiation with an 808-nm waveleratim
chromophores: hemoglobin, oxyhemoglobin, bilirubinintensity of 360 J/cfifday. Taha MF et al. showed similar
and carotene. Huang YY et al. reported that thiet lgf ~ histopathological findings [15]. According to theae-
wavelength ranging from 700 to 1,300 nm is wealdy a thors on histopathological examination of the testis-irra
sorbed by the blood, but its scattering is decbasehe  diated with an 830-nm wavelength at lower doses0&8
dermis [16]. These authors also noted that there ava J/cnf), there were normal appearances of the seminifer-
significant difference in the rate of tissue peatn be- OUS epithelium and interstitial tissue. These asttadso
tween the two wavelengths (670 nm and 808 nm). noted, however, that the seminiferous epitheliur imA
terstitial tissue were irregularly arranged follogithe
Despite a higher rate of tissue penetration, howesee irradiation with an 830-nm wavelength at higher efos
rum T level was significantly increased in the 808  (46.8 J/crﬁ). It has been reported that laser irradiation of

Biomed Res- India 2013 Volume 24 Issue 1 31



lower doses has a positive biostimulatory effeatcadxd-
ing to these reports, its positive effects in colfitrg the
cell metabolism occur only in a narrow range ofedos
That is, laser irradiation of higher doses is aisgéed with 4.
the growth inhibition and cell lethality [11]. A fthasic
dose response has been frequently observed whsse la>-
irradiation of lower doses have a much better éffec
stimulating and repairing tissue as compared wigt of

higher doses [16]. Previous studies have shownldsat 6.
irradiation of lower doses have positive and negaltiio-
stimulatory effects on various endocrine glandshsas 7
thyroid glands and pancreatic islet [17, 18]. Tlerent '
study also showed that there were the same typ#seof
positive and negative biostimulatory effects.

8.

Our results indicate that the LLLT might be an raltgive
modality to the conventional testosterone medioatidn
addition, there were different reactions of theues to g
the light of different wavelengths. To confirm th#ec-
tiveness of the laser treatments, various typesasér

should be tested. This should also be followedheyds- 10.

tablishment of a safe, solid protocol dependingtloa
wavelength, power intensity and an ability of tliféetdent
types of lasers to penetrate the tissue. Furtheliest are

also warranted to examine the mechanisms by wiieh t ;;

laser treatments affect serum T level as compaititie

conventional types of testosterone replacemenagiyein 1o

addition, it should also be thoroughly examined for

whether the LLLT has any adverse effect on théstest 13.

Conclusion

. .14
Our results showed that the LLLT using a 670-nmddio
laser was effective in increasing serum T levehuout

causing any visible histopathological side effacighe 15

tissue. Thus théow level laser therapynay be an al-
ternative treatment modality for conventional types
testosterone replacement therapy.

16.
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