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Die intravenöse Laserblutbestrahlung ist seit mehr
als 20 Jahren bekannt und wurde ursprünglich in
Russland entwickelt. Sie wurde vornehmlich zur Behandlung rheumatischer, kardiovaskulärer, pulmonaler und neurologischer Erkrankungen
eingesetzt.
Bei dieser Methode wird Laserenergie direkt in das
Blut geführt. So entstand die Idee zu überprüfen, ob
die intravenös applizierte Lichtenergie die Leistungsfähigkeit von Athleten in der Sportmedizin zu steigern
vermag. In dieser kleine Studie konnte gezeigt werden, dass die intravenöse Laserblutbestrahlung mit
Introduction
Our idea to test the application of intravenous laser
blood irradiation in sports medicine started in July
2007, when a young patient of ours told us he was
having surpraising effects since he had started the
treatment.
He was a male, aged 34; he had come to our medical
center for a problem of tinnitus. Illness was started 1
year before and he had undergone many diagnostic
examinations (MRI, doppler, CAT) , but they were all
negative. In the previous year, he had had a three
months treatment with cortison, without any success.
He was not taking any drugs nor any kind of therapy
at the moment we visited him.
The following treatment protocol was used:
– Intravenous Laser
– Laser shower (locally)
– Lipoic Acid (400 mg/die) and Ascorbic acid
(100 mg/die), in order to enhance cellular
methabolisms.
After a 10 sessions treatment, tinnitus was lowered
(about 50%), but did not disappear. Nevertheless, the
patient experienced some interesting and unexpected

Fig. 1–3: Pectoral Muscle maximum lifting power,
Weight lifting from the floor, Squat
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rotem und grünem Laserlicht zu einem lang anhaltenden Effekt auf. Kraft und Ausdauer bei verschiedenen Sportarten führt. Eine Hypothese für diesen Effekt
könnte eine Aktivierung der Erythrozyten mit erhöhter Sauerstoffbeladung darstellen. Weiterhin wird
vermutet, dass der lang anhaltende Effekt über 3-4
Monate mit der mittleren Überlebenszeit der Erythrozyten korreliert sein könnte.
Schlüsselwörter: Intravenöse Laserblutbestrahlung,
roter und grüner Laser, Sportmedizin, Erythrozytenaktivierung und -überlebenszeit
“side effects”: he told us he was feeling less tired in the
evening, that his sleeping was improved and he referred a better concentration during the day. But, what
is very important, is that he was an athlete (body building) and he had noticed that his maximum lifting
power was increased, the running time in the training session was doubled and the number of swimming lanes in the training session was increased. Also
his trainer was surprised by his improvements.
Many scientific papers have been written so far, showing biological actions and therapeutic properties of intravenous laser blood irradiation; this new medical
technology is currently used for the treatment of different pathologies like rheumatic, cardiovascular, pulmonary and neurological diseases. But, to our
knowledge, no scientific works have been performed,
so far, about laser blood irradiation in sports medicine.
So, we decided to perform a short study, in order to confirm the effects that had been observed in our patient.
Materials and methods
Study population
4 male body building athletes were enrolled in the
study. Mean age was 23,2.
Treatment protocol
All athletes underwent 10 sessions of intravenous
laser blood irradiation, with the following treatment
schedule:
– 630 nm, 2 mW, 20 min. (first session);
– 630 nm, 2 mW, 20 min. + 532 nm, 2 mW 10 min.
(9 sessions) .
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3 sessions per week were performed.
All athletes were invited to avoid any drugs or vitamins during the period of study.
Outcomes
The following outcomes were measured:
– Maximum strength tests:
1. Pectoral muscle maximum lifting power. Weight is
lifted in the supine position, while athlete lies on the
bench (Fig. 1). Maximum weight had to be confirmed by 8 following lifting of sub-maximal weight
(80% of maximum).
2. Weight lifting from the floor. Weight is on the floor and
athlete has to lift it from standing position (Fig. 2). Maximum weight had to be confirmed by 8 following lifting of sub-maximal weight (80% of maximum).
3. Squat. Weight is put on athlete’s shoulders and athlete has move down and up, once. Maximum
weight had to be confirmed by 8 following lifting
of sub-maximal weight (80% of maximum).

this effect seems to last for 16 weeks; afterwords, it
seems to disappear and previous condition is restored.
This trend is shown in Fig. 5, where mean pectoral muscle maximum lifting power percentage variation is reported. Very similar results were obtained in all the
other tests that were performed (See Figg. 6–9).
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Fig. 5: Mean pectoral muscle maximum lifting power
percentage variation at any time of measurement
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Endurance tests:
1. Nr. of swimming lanes. Is the maximum number of
swimming pool lanes that athlete could perform
until he felt tired. This test is not time dependent.
2. Cord jumping. Is the maximum time that athlete
could perform in cord jumping until he felt tired
Measurements:
All athletes were evaluated in 8 different times of the
period of study:
1. before the treatment,
2. after the treatment,
3. every 4 weeks after the end of the treatment.
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Fig. 6: Weight lifting from the floor: mean percentage
variation at any time of measurement
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Fig. 7: Squat: mean percentage variation at any time
of measurement
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12,00

11,63

11,37

10,85

10,00
8,00

5,94

6,00
4,00
2,00

0,00

-0,78

0,00
-2,00

120
100

99,75

99,5

100,5

98,75

96

89,5

88,5

before
treatment

after
treatment

4 weeks after
end

8 weeks after
end

12 weeks after
end

16 weeks after
end

20 weeks after
end

Fig. 8: Number of swimming pool lanes: mean percentage variation at any time of measurement
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Fig. 4: Mean pectoral muscle maximum lifting power
(kg) at any time of measurement
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Fig. 9: Cord Jumping time: mean percentage variation
at any time of measurement
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Discussion
In our study, intravenous laser treatment seemed to
be effective in sports medicine, even though we have
to highlight that the number of cases was very small.
Furthermore, there is big lack of data from the literature on this topic and further studies are needed in
this field.
In all the athletes in the study, the muscular enpowerment appeared to last for 16 weeks after the end of
the treatment. Despite this datum have to be confirmed in bigger studies, we could hypothesize that it
is related to the erithrocites’ mean living time: 12–15
weeks. We can imagine that, after a complete cycle of
treatment, all circulating red blood cells are “activated”; since they have different “ages”, they will survive for different times; but, in any case, the youngest
among them will disappear from circulating blood
after about 15 weeks and, after that, the therapeutic
effect will be lost.
In order to verify the plausibility of our findings, we
wanted to perform a deep review of the medical literature on Low Lever Laser Therapy (LLLT). The review
was conducted looking for “low lever laser blood irradiation” in the Pub Med Library. Only articles related to
the topic of sports medicine were considered.
First of all, we could mention a polish study (1), showing higher exercise capacity, longer exercise time and
longer distance of 6 minutes walk test, in 39 coronary
artery disease patients, treated with LLLT on the chest
area.
In a second study (2), isolated rat tibial anterior muscle was fatigued with electric current until initial
strenght was lowered to 50%. Then, the rats were divided into two groups: LLLT treated group and a control group. Laser irradiated group had significantly
longer time to reach 50% reduction of strength, significantly higher peak force and significantly lower
creatine kinase blood levels (muscle damage index) .
So, we can state that the outcomes observed in our
study could be considered plausible, if compared to
other studies showing biological properties of LLLT.
But the way these effects are achieved still remains
unclear.
Many studies show various biological effects of laser
irradiation, related to our topic.
A very important effect is the blood flow increasing. A
Japanese research group (3), performed LLLT on common carotid artery area: blood flow volume in central
retinal artery and ophtalmic artery increased.
A similar experiment was carried out by Makihara et
al (4): LLLT on right temporomandibular joint area
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yield expansion of blood vessels and increase in blood
flow volume in superficial temporal artery; surprisingly, this effect was observed bilaterally.
Wasik et al (5), observed PO2 and SaO2 increasing,
after whole blood sample irradiation with 632 nm
laser.
Other important referred effects are erithrocites’ deformability increasing (6–8) and microcirculation increasing (9–11).
But which are the possible molecular mechanisms,
explaining the above cited effects?
Mittermayr et al (12) showed that blue laser releases
Nitric Oxide (NO) from Haemoglobin (Hb). NO-Hb is
a form of met-Hb, with low O2 linking power. So, free
NO released from Hb is a powerful molecule producing vasodilatation and perfusion enhancement; at the
same time, Hb O2 linking power is increased.
Besides, irradiation of monocytes leads to increased
NO levels from a preformed store, without activation
of NO synthase and releasing of endothelial NO (13).
In a study performed by Simonian et al (14), isolated
erithrocyte membrane was irradiated and Cit b 558 III
activity was measured; Cit b 558 III is a membrane enzyme that restores met-Hb (H+-Hb, CO2-Hb, DPG-Hb)
to normal Hb, with higher O2 linking power. Cit b 558
III activity was enhanced after laser irradiation.
In conclusion, the data from our literature review
seem to confirm the plausibility of our results, even
though obtained from a very small study population.
We hope that our preliminary data on intravenous
laser therapy and sports medicine will contribute to
Intravenous laser blood irradiation is well known
for more than 20 years and was originally developed in Russia. It was used for a lot of different diseases like rheumatic, cardiovascular, pulmonary
and neurological indications. This method provides
laser energy directly in the blood. So the idea was
to prove if the intravenous light energy will increase the performance of athletes in sports medicine. In this small study it could be shown that
intravenous laser blood irradiation with red and
green laser light leads to a long lasting effect on
muscular strength and endurance in different
sport activities. It is hypothesized that erythrocytes
will be activated with a higher capacity of oxygen
transport. Furthermore it is assumed that the long
lasting effect of 3–4 months is correlated with the
mean survival time of the red blood cells.
Key words: Intravenous laser blood irradiation, red
and green laser, sports medicine, erythrocyte activation and survival time

Schmerz & Akupunktur 3/2008

focus the attention of many researchers on this interesting topic, so that deeper scientific knowledge
could be achieved. Expecially for the last question that
still is without an answer: why the effects of blood irradiation are systemic and not only local?
References
[1] Zyciński P, Krzemińska-Pakuła M, Peszyński-Drews C,
Kierus A, Trzos E, Rechciński T, Figiel L, Kurpesa M,
Plewka M, Chrzanowski L, Drozdz J. Laser

biostimulation in end-stage multivessel coronary
artery disease-a preliminary observational
study. Kardiol Pol. 2007 Jan;65(1):13–21.
[2] Lopes-Martins RA, Marcos RL, Leonardo PS, Prianti AC
Jr, Muscará MN, Aimbire F, Frigo L, Iversen VV, Bjordal
JM. Effect of low-level laser (Ga-Al-As 655 nm) on

skeletal muscle fatigue induced by electrical stimulation in rats. J Appl Physiol. 2006 Jul;101(1):283–8.
Epub 2006 Apr 20.
[3] Mii S, Kim C, Matsui H, Oharazawa H, Shiwa T, Takahashi H, Sakamoto A. Increases in central retinal

artery blood flow in humans following carotid
arteryand stellate ganglion irradiation with 0.6
to 1.6 microm irradiation. J Nippon Med Sch. 2007
Feb;74(1):23–9.
[4] Makihara E, Masumi S. Blood Flow Changes of a Su-

perficial Temporal Artery Before and After Lowlevel Laser Irradiation Applied to the
Temporomandibular Joint Area. Nihon Hotetsu
Shika Gakkai Zasshi. 2008 Apr;52(2):167–70.
[5] Wasik M, Gorska E, Modzelewska M, Nowicki K,
Jakubczak B, Demkow U. The influence of low-

power helium-neon laser irradiation on function
of selected peripheral blood cells. J Physiol Pharmacol. 2007 Nov;58 Suppl 5(Pt 2):729–37.
[6] Xian-Qiang Mi, Ji-Yao Chen, Zi-Jun Liang, LuWei Zhou. In Vitro Effects of Helium-Neon Laser Ir-

radiation on Human Blood: Blood Viscosity and
Deformability of Erythrocytes. Photomedicine and
Laser Surgery

Schmerz & Akupunktur 3/2008

[7] Iijima K, Shimiyama N, Shimiyama M, Mizuguchi T. Ef-

fects of low He-Ne laser on deformability of
stored human erithrocytes. J Clin Laser Med Surg.
1993 Aug;11(4):185-9
[8] Zalesskaya, G.; Sambor, E. Interaction of Low-Inten-

sity Laser Radiation with Blood and Its Components. Journal of Applied Spectroscopy, Volume
72, Number 2, March 2005 , pp. 242–248(7)
[9] Burduli NM, Pilieva NG. The dynamics of microcircu-

lation parameters in patients with pneumonia receiving intravenous irradiation of blood as a part
of complex treatment. Klin Med (Mosk).
2007;85(7):48–50.
[10] Ihsan FR. Low-level laser therapy accelerates collateral circulation and enhances microcirculation. Photomed Laser Surg. 2005 Jun;23(3):289–94.
[11] Maegawa Y, Itoh T, Hosokawa T, Yaegashi K, Nishi M.

Effects of near-infrared low-level laser irradiation
on microcirculation. Lasers Surg Med.
2000;27(5):427–37.
[12] Mittermayr R, Osipov A, Piskernik C, Haindl S, Dungel P,
Weber C, Vladimirov YA, Redl H, Kozlov AV. Blue laser

light increases perfusion of a skin flap via release
of nitric oxide from hemoglobin. Mol Med. 2007
Jan–Feb;13(1–2):22–9.
[13] Lindgård A, Hultén LM, Svensson L, Soussi B. Irradia-

tion at 634 nm releases nitric oxide from human
monocytes. Lasers Med Sci. 2007 Mar;22(1):30–6.
Epub 2006 Nov 21.
[14] Simonian RM, Simonian GM, Simonian MA, Sekoian
ES. Effect of low intensive helium-neon laser on

superoxide-producing andmethemoglobinrestoring activity of cytochrome b558III of red cell
membranes inexperiment. Vopr Kurortol Fizioter
Lech Fiz Kult. 2007 Jul–Aug;(4):9–11.
Anschriften der Verfasser
Dr. Francesco Raggi, Dr. Giuseppe Vallesi,
Strada di Santa Filomena 16,
05100 Terni, Italien
Tel.: 0039/3285743276,
e-mail: raggimail@virgilio.it, gipovallesi@hotmail.com

129

