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Účinky laserového ozařování nosní dutiny v boji proti chřipce.


[Autor: Prof. Timon Cheng-Yi Liu]

Vhodná/možná profylaxe a rehabilitační efekty intranasální nízkovýkonové laserové terapie na chřipku typu A /H1N1/ 

Abstrakt: 

Buňky a tkáně uvnitř nosního otvoru hrají důležitou úlohu při tvorbě lokální imunity vůči chřipkovým onemocněním. Bylo zjištěno, že chlad způsobuje zúžení krevních cév v nose, čímž se zvyšuje možnost náběhu chřipkových symptomů, díky chladem vzbuzené imunosupresii, přičemž nápoje obstarávají okamžitou a nepřetržitou nápravu od symptomů obyčejné chřipky, či nachlazení. Ozařování intranasálním nízkovýkonovým laserem pomáhá rehabilitovat vnitřní nosní buňky a tkáně. Množství fenoménů a mechanizmů v oblasti intranasálního ozařování nosní dutiny nízkovýkonovým laserem (dále jen ILILT – Intranasal Low Intensity Laser Therapy) se integrovalo v tomto článku, aby podpořilo efekty prevence vůči onemocněním a rehabilitace působením ILILT na novou chřipku A (H1N1), tzv. "Prasečí chřipku".
1. Úvod: 

Chřipka je akutní virové onemocnění, které působí zejména na dýchací trakt a vyskytuje se u lidí všech věkových kategorií každoročně po dobu chladného období. Ve Spojených státech amerických sezóna chřipkové epidemie přináší více než 200 000 hospitalizací a více než 30 000 případů ročně končí úmrtím. Více než 90 procent smrtelných případů jsou lidé vyššího věku. Primární možností prevence, která patří mezi nejlacinější alternativy prevence proti chřipce, je očkování co nejvvyššího počtu populace, především vysoce  rizikových skupin pacientů.... A co víc, zdánlivě, z jednoho chřipkového období k druhému došlo ke ztrátě účinků antivirové protichřipkové látky z důvodu jejich odolnosti. Bylo zjištěno, že použití laserové akupunktury značně snížilo sílu infekce po dobu akutní experimentální chřipkové infekce (Savtsova a jiní 1990). Intranasální ozařování (ILILT) (Liu a jiní 2009) je extrémně bezpečné. Je to možná prevence proti onemocnění s nápravným účinkem proti novému typu chřipky A (H1N1) (Centrum pro kontrolu onemocnění a prevence 2009), o čemž pojednává tento článek.

2. Patologie chřipky: 

Obyčejná chřipka je mírně samo-limitující onemocnění, které postihuje hlavně horní cesty dýchací (Heikkinen a jiní 2003). Toto onemocnění je možné samo diagnostikovat na základě množství symptomů jako napuchlý nos, rýma, bolesti krku a slabá teplota. Johnson a jiní (2005) zjistil, že hlavně akutně studené chodidla zapříčiňují náběh na obvyklé symptomy chřipky až okolo 10 procent z chladných předmětů. Ochlazení chodidel ve studené vodě (12°C ± 1°C) zaznamenalo zapříčinění silného zúžení cév  obou - kožních a horních dýchacích - krevních cév (Drettner 1961) a toto zúžení horních dýchacích cest je předpokládané jako mechanizmus, který snižuje obranu dýchacího ústrojí vůči virům (Mudd a jiní 1919, Eccles 2002) v důsledku stresu-vzbuzené imunosupresií (Wheway a jiní 2005). Ochlazení způsobuje zúžení krevních cév v nose a uzavírá teplou krev, která pomáhá bílým buňkám bojovat s infekcemi. Když obyčejné chřipkové virusy cirkulují ve společenstvu, čast subjektů bude mít sub-klinické infekce, a chlad na tyto subjekty může zapříčinit zúžení krevních cév v epitéliu horních cest dýchacích a přechod od sub-klinické ke klinické infekci. V těchto případech subjekt obvykle naznačuje symptomy obyčejné chřipky ke chladu a neuvědomuje si, že už byli infikováni předtím než chytili nachlazení. Toto je hlavní příčina, proč jedinci jako lidé nad 65 roků a děti pod 2 roky, jako i jedinci trpící chronickými srdečně-cévními onemocněními, pneumonií, cukrovkou nebo i imunosupresí (Schmidt 2004) jsou více ohrožení chřipkovými infekcemi. 
.........

Chřipka zapříčiňuje široké spektrum onemocnění, od infekcí s méně symptomy až po rozličné respirační syndromy a onemocnění ovlivňující srdce, mozek a jiné orgány, prvotně virusové a druhotně bakteriální pneumonie. Po dobu chřipkové epidemie, hospitalizace z důvodu selhání srdce a srdečním onemocněním se zvyšují a více než polovina nadbytku úmrtnosti po dobu takové epidemie je kvůli jiným příčinám jako chřipka, zahrnující srdečně-cévní onemocnění či selhání srdce (Grau a jiní 2005).

Bogomol’tsev a jiní (2003) studoval mikrocirkulaci a krevní viskozitu u 377 pacientů z 1033 pacientů s chřipkou či jinými akutními dýchacími virovými infekcemi. Zjistil, že změny v mikrocirkulaci jsou spojené s progresí ve shlukování erytrocytů, aktivováním cévních krevních destiček a plazmových spojení homeostázy, a vysoké krevní viskozity při malé rychlosti. V současnosti v sprievodnej patologii (ischemické onemocnění srdce, hypertenze, cukrovka) a vývoji komplikací, hlavně akutní pneumonie, tyto poruchy jsou stále větší a mají tendenci zvyšovat se až do období poklesu klinické a toxické manifestace.

Výskyt infekci horních cest dýchacích (URIs – uppers respiratory infections), 38 procent, které vznikají díky chřipce, vrcholí v zimě (listopad, prosinec). Na druhé straně výskyt obou onemocnění, -akutní infarkt myokardu (AMI-acute myocardial infarction) a infarkt také vrcholí v zimě (Meyers 2003). AMI a arterotrombotický infarkt sdílejí společnou patogenézu zahrnující porušené arterosklerotické pláty a nitrocévní trombózu. URI vede k více biochemickým, buňkovým a hemostatickým změnám, které můžou předpovídat porušení plátů (plaque disruption) a trombózu. Infekce, hlavně URIs, frekventování vedou k AMI a infarktu. Nad 16 procent lidí nad 60 roků trpí na URI každý rok. 19 procent těch, kteří trpí na URI zaznamenají AMI do dvou týdnů. Tři epidemiologické a jedna malá klinická studie hovoří, že očkování snižuje výskyt náhlé srdeční smrti, AMI a ischemického infarktu o 50 procent. Chřipkové vakcíny jsou extrémně bezpečné a mají úspěšnost 50 procent.

4. Fotobiomodulace: 

Fotobiomodulace (PBM) je modulace ozařování biosystémů laserem či monochromatickým světlem (LI), které stimuluje či brzdí biologické funkce, přičemž nedochází k nevratnému poškození. Laserové záření používané v PBM je vždy s nízkou intenzitou ~10 mW/cm2. Od roku 1989 mnohé ruské skupiny studují terapeutické efekty intranasálního ozařování laserem s nízkou intenzitou na lokální zápaly u vasomotorické rinitidy a akutní a chronické maxillary sinusitidy. V Číně se intranasální ozařování zkoumá pro léčbu různých onemocnění a nazývá se ILILT (Liu a jiní 2009). Terapie prostřednictvím nosního otvoru se v Čínské tradiční medicíně používá již léta (Gao 1994), ale ILILT začalo až v roce 1998. Používá se na léčbu hyperlipidémie, syndromu krevní stázy, koronární onemocnění srdce , infarkt myokardu a mozkové onemocnění jako nespavost, neovladatelné bolesti hlavy, Alzheimerova choroba, Parkinsonova choroba, postinfarktové deprese, migrény, mozkové trombózy, diabetické periperiální neuropatie, mozkový infarkt, akutní ischemické onemocnění srdce, léze na mozku, schizofrenie…… (Liu a jiní 2009).

Tyto studie indikují, že sérum amyloid β protein, míra závadnosti erytrocytů, plazma cholecystokinin-oktapeptid, míra viskozity, hematokryt a sérové lipidy se snižují, zatím co produkce melaninu, deformabilita erytrocytů, aktivita superoxid dismutázy a β endorfinů se zvyšují, respektive cirkulace se zlepšuje a normalizuje se imunita po ILILT (Liu a jiní 2009). Zúžení cév se může vylepšit používáním ILILT (Johnson a jiní 2005). Rychlost krevního toku a cévní diametr se zvýšil používáním LIL (Chertok a jiní 2008).

Su a jiní (2009) studovali terapeutický efekt ILILT na cévní onemocnění. 90 starších pacientů ve věkovém průměru 76,1 let trpících koronárním onemocněním srdce, či byli po srdečním infarktu, bylo náhodně rozděleno do dvou skupin, 60 v léčebné skupině a 30 v kontrolní skupině. Léčebná skupina a byla léčena intranasálně diodovým laserem nízké intenzity GaInP/AlGaInP s vlnovou délkou 650 nm s intenzitou (výkonem) 3mW po dobu 10 dnů s délkou ozařování 30 minut denně.
Po léčbě bylo konstatováno na základě měření hodnot, že krevní viskozita /at high shear/, viskozita plazmy, shlukování červených krvinek a celkový cholesterol se snížily v léčebné skupině, respektive HDL lipoproteinový cholesterol s vysokou hustotou se u této skupiny zvýšil, ale žádný významný rozdíl nenastal v kontrolní skupině. LDL lipoproteinový cholesterol s nízkou hustotou, redox viskozita /at low shear/ a /at high shear / se snížily v léčebné skupině a zvýšily v kontrolní skupině pacientů, respektive zatím co krevní viskozita /at low shear/ se zvýšila v kontrolní skupině, v léčebné skupině nenastaly žádné značné rozdíly. Další diskuze indikují, že zlepšení krevních lipidů a hemoreologického chování používáním ILILT se setkává se SIRT1 (Su a jiní 2009).

.......................

5. Možná foto-bio-modulace na chřipku : 

............Profilaxe ILILT proti chřipce může být cenná hlavně pro vysoce rizikové pacienty. Centrum kontroly onemocnění a prevence (CDC)(CDC 2009) zjistilo, že skupina, která je riziková v případě sezónních chřipkových komplikací zahrnuje: děti mladší 5ti let; lidi nad 50 let; děti a dospělé (ve věku 6 měsíců až 18 let), kteří přijímají dlouhodobou aspirinovou terapii a kteří mohou být rizikoví z důvodu Reye syndromu po chřipkové virové infekci; těhotné ženy; dospělí a děti, kteří mají chronickou pneumonii, srdečně-cévní, hepatické, hepatologické, neurologické, nervově-svalové a metabolické poruchy; dospělí a děti s potlačenou imunitou (zahrnující potlačenou imunitu způsobenou léky nebo HIV); obyvatelé pěstounských zařízení. Intranasální nízkovýkonová laserová léčba pomáhá při chronických kardio-vaskulárních onemocněních a při mozkových onemocněních jako jsou zápal, neovladatelná migréna, Alzheimerova choroba, Parkinsonova choroba, po infarktové stavy, bolesti hlavy a obličeje, migréna, mozková trombóza, diabetická periferní neuropatie, mozková mrtvice, akutní ischemické mozkově-cévní onemocnění, mozkový úraz, schizofrenie, mozkové ochrnutí a mírné poruchy poznávacího charakteru (Liu a jiní 2009). Intranasální nízkovýkonová laserová léčba bude moci významně pomoci proti stárnutí, chronické renální poruše, rakovině a diabetes mellitus (Liu a jiní 2009). Jiní vysoce rizikoví pacienti mohou být také léčeni použitím intranasální nízkovýkonové laserové terapie. Například potlačení imunity může být léčeno použitím intranasální nízkovýkonové laserové terapie, protože to může pomoci leukocytům (Liu a jiní 2009)……………
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Possible prophylaxis and rehabilitation effects of intranasal low intensity laser therapy on influenza A (H1N1)

Abstract
Intranasal cells and tissues play an important role in the generation of local immunity to influenza infections. It has been found that chilling caused a pronounced constriction of the blood vessels in the nose so that the onset possibility of common cold symptoms increased due to chilling-induced immunosuppression, and hot drink provided immediate and sustained relief from symptoms of common cold and flu. Intranasal low intensity laser irradiation may rehabilitate intranasal cells and tissues. Many phenomena and the mechanism of intranasal low intensity laser therapy (ILILT) have been integrated to support the prophylaxis and rehabilitation effects of ILILT on the new influenza A (H1N1) (once named as swine flu) in this paper.
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1 Introduction

Influenza is an acute viral disease which mainly affects the respiratory tract and occurs in all age groups with yearly epidemics during the cold season. In the United States, seasonal influenza epidemics account for > 200,000 hospitalizations and > 30,000 deaths annually. More than 90% of the deaths are in the elderly. A basic method of protecting the population against influenza, which is also the cheapest, is vaccination of as many people in the population as possible, especially those high-risk patients, but it was susceptible to failure resulting from antigenic changes. Moreover, seemingly, from one influenza season to the next, the efficacy of the leading antiviral influenza drug has been lost because of resistance. The use of laser acupuncture has been found to considerably decrease the severity of infection in acute experimental influenza infection (Savtsova et al 1990). Intranasal low intensity laser therapy (ILILT) (Liu et al 2009) is very extremely safe. Its possible prophylaxis and rehabilitation effects of on the new influenza A (H1N1) (once named as swine flu) (Centers for Disease Control and Prevention 2009) was discussed in this paper.

2 Flu pathology

The common cold is a mild self-limiting illness usually confined to the upper respiratory tract (Heikkinen et al 2003). The disease is self-diagnosed from a range of symptoms such as nasal stuffiness, sneezing, throat irritation and mild fever. Johnson et al (2005) found acute chilling of the feet causes the onset of common cold symptoms in around 10% of the chilled subjects. Chilling of the feet in cold water (12°C ± 1°C) has been previously reported to cause an intense vasoconstriction of both the cutaneous and upper airway blood vessels (Drettner 1961) and the vasoconstriction of the upper airways has been proposed as a mechanism that reduces respiratory defence against infection (Mudd et al 1919, Eccles 2002) due to stress-induced immunosuppression (Wheway et al 2005). Chilling causes a pronounced constriction of the blood vessels in the nose and shuts off the warm blood that supplies the white cells that fight infection. When common cold viruses are circulating in the community, a proportion of subjects will have sub-clinical infections, and chilling of these subjects may cause vasoconstriction in the upper airway epithelium and conversion of a sub-clinical to a clinical infection. In these cases, the subject links the causality of the common cold symptoms to the chill and does not realize that they were already infected before they ‘caught’ a cold. This might be one of the causes why the individuals such as people over 65 years or under 2 years old, and individuals with chronic cardiovascular, pulmonary or renal disease, diabetes mellitus or immunosuppression (Schmidt 2004) are under high risk of flu infection.
Tamura et al (1996) found that nasal Th1 cells, capable of producing the type I interferon (IFN)-gamma and mediating delayed-type hypersensitivity, a protective localized cell-mediated immune response against intracellular pathogens primarily, are involved in the type-specific acceleration of recovery from influenza after challenge in mice immunized intranasally with adjuvant-combined nucleoprotein, although the nonspecific mechanism of accelerated recovery remains to be solved. IgA is the major, if not the sole, mediator of nasal immunity to influenza virus in immunocompetent mice (Renegar et al 1991). Tamura et al (1998) also found that virus-specific IgA antibodies, produced by IgA antibody-forming cells in the nasal-associated lymphoid tissue (NALT), play an important role in recovery from infection. Therefore, NALT plays a role in the generation of local immunity to influenza infections although it is not essential for the development of protective immunity and viral clearance in the upper respiratory tract (URT) (Wiley et al 2005).
Influenza causes a broad range of illness, from symptomless infection to various respiratory syndromes and disorders affecting the heart, brain, and other organs, to fulminant primary viral and secondary bacterial pneumonia. During influenza epidemics, hospitalizations for stroke and cardiac diseases increase, and more than half of the excess mortality during such epidemics was attributed to causes other than influenza, including cardiovascular diseases and stroke (Grau et al 2005). Bogomol’tsev et al (2003) have studied microcirculation, hemocoagulation and blood viscosity in 377 of 1033 inpatients with influenza and other acute respiratory viral infections. They found that the microcirculatory changes manifest themselves with advanced erythrocyte aggregation, activation of vascular-platelet and plasmic links of hemostasis, and high blood viscosity at low shift velocities. In the presence of concomitant pathology (ischemic heart disease, hypertensive disease, diabetes mellitus) and development of complications, especially acute pneumonia, these disturbances are still greater and tend to increase to the period of decline of clinical and toxic manifestations.
The incidence of upper respiratory infections (URIs), 38% of which are due to influenza, peaks in winter (November and December). On the other hand, both acute myocardial infarction (AMI) and stroke also have their peak incidence in winter months (Meyers 2003). AMI and atherothrombotic stroke share a common pathogenesis involving disrupted atherosclerotic plaque and intravascular thrombosis. URIs result in many biochemical, cellular, and hemostatic changes that could predispose to plaque disruption and thrombosis. Infections, particularly URIs, frequently precede AMI and stroke. Up to 16% of persons older than 60 years of age experience a URI each year. Nineteen percent of those suffering an AMI recall a URI in the 2 weeks prior to their event. Three epidemiologic and one small clinical trial suggest that influenza vaccination is associated with a 50% reduction in incidence of sudden cardiac death, AMI, and ischemic stroke. Influenza vaccine is extremely safe and has a 50% efficacy.

3 Flu prophylaxis and rehabilitation

IFN response represents one of the first lines of defense against influenza virus infections. Kugel et al (2009) have assessed the protective potential of exogenous IFN-alpha against seasonal and highly pathogenic influenza viruses in ferrets. Intranasal treatment with IFN-alpha several hours before infection with the H1N1 influenza A virus strain A/USSR/90/77 reduced viral titers in nasal washes at least 100-fold compared to mock-treated controls. IFN-treated animals developed only mild and transient respiratory symptoms, and the characteristic fever peak seen in mock-treated ferrets 2 days after infection was not observed. Repeated application of IFN-alpha substantially increased the protective effect of the cytokine treatment. 
Fujisawa et al (1987) found that polymorphonuclear leukocytes (PMNs) (X-ray-sensitive, carrageenan-resistant) were the cells primarily responsible for early protection in influenza virus infection and that after infection with a high dose of the virus alveolar macrophages (X-ray-resistant, carrageenan-sensitive) also played a protective role in the early phase. Brokstad et al (2001) further found that the basal level of influenza-specific antibody-secreting cells in the mucosa of the respiratory tract may be important in the protection against influenza infection.
In mice administered Lactobacillus casei strain Shirota (LcS) intranasally, potent induction of interleukin 12, IFN-gamma, and tumor necrosis factor (TNF) alpha, which play a very important role in excluding influenza virus (IFV), was evident in mediastinal lymph node cells. Hori et al (2001) found the titers of virus in the nasal wash of mice inoculated with 200 microg of LcS for three consecutive days (LcS 200 group) before infection were significantly lower than those of mice not inoculated with LcS (control group) in this model of upper respiratory IFV infection, and the survival rate of the mice in the LcS 200 group was significantly greater than that of the mice in the control group. These findings suggest that intranasal administration of LcS enhances cellular immunity in the respiratory tract and protects against influenza virus infection.
Sanu et al (2008) have studied the effects of a hot drink on nasal airflow and symptoms of common cold and flu, and found that the hot drink provided immediate and sustained relief from symptoms of runny nose, cough, sneezing, sore throat, chilliness and tiredness , whereas the same drink at room temperature only provided relief from symptoms of runny nose, cough and sneezing.
The immunity enhancement might be mediated by sirtuins (SIRTs). Sirt 1-7 are nicotinamide adenine dinucleotide (NAD) dependent deacetylases (Haigis et al 2006). CD38 plays multi-faceted roles in immune responses and inflammation (Lund 2006). CD38 blockade in influenza HA-specific T cells inhibited Interleukin-2 and IFN-gamma production, protein kinase C (PKC) phosphorylation at Thr538, and PKC recruitment to the immunologic synapse induced by antigen-pulsed T cell-antigen-presenting cells (Muñoz et al 2008). However, the major enzymatic activity of CD38 is the hydrolysis of NAD, in fact, CD38 will generate one molecule of cADPR for every 100 molecules of NAD hydrolyzed. Aksoy et al (2006) found CD38 is a major regulator of cellular NAD levels. The larger the ratio of NAD and its reduced form NADH, NAD/NADH, is, the higher the SIRTs level will be (Haigis et al 2006). Sequeira et al (2008) found sirt1-null mice develop an autoimmune-like condition, which observation was interpreted as consistent with a role for SIRT1 in sustaining normal immune function. Van Gool et al (2009) have shown that intracellular NAD concentration promotes TNF synthesis by activated immune cells. They have identified SIRT6 as the NAD-dependent enzyme able to regulate TNF production by acting at a post-transcriptional step. Ferrer et al (2009) found a swimming session of one hour at 75-80% of maximal capacity induced the SIRT3 mediated antioxidant defence in lymphocytes.

4 Photobiomodulation

Photobiomodulation (PBM) is a modulation of laser irradiation or monochromatic light (LI) on biosystems, which stimulates or inhibits biological functions but does not result in irreducible damage. The LI used in PBM is always low intensity LI (LIL), ~10 mW/cm2, which is denoted as LPBM. From 1989 on, many Russian groups have studied the therapeutic effects of intranasal LIL on the local inflammation in vasomotor rhinitis and acute and chronic maxillary sinusitis. In Mainland China, intranasal LIL has been studied to treat internal diseases and the special treatment was called ILILT (Liu et al 2009). Nose-mediated therapeutics in traditional Chinese medicine (TCM) has been a very old system (Gao 1994), but ILILT began in 1998. It has been applied to treat hyperlipidemia, the blood-stasis syndrome of coronary heart disease, myocardial infarction and brain diseases such as insomnia, intractable headache, Alzheimer’s disease, Parkinson’s disease, post-stroke depression, ache in head or face, migraine, cerebral thrombosis, diabetic peripheral neuropathy, cerebral infarction, acute ischemic cerebrovascular disease, brain lesion, schizophrenia, cerebral palsy and mild cognitive impairment (Liu et al 2009). These studies indicated that serum amyloid β protein, malformation rate of erythrocytes, plasma cholecystokinin-octapeptide, the level of viscosity at lower shear rates, hematocrit, and serum lipid decreased, respectively, while melanin production, red cell deformability, superoxidase dismutase activity and β endorphin increased, respectively, circulation was improved, and immunity was regulated after ILILT (Liu et al 2009). 
The vasoconstriction induced dysfunction (Johnson et al 2005) may be improved with ILILT. Blood flow velocity and vascular diameter increased under conditions of LIL (Chertok et al 2008). Su et al (2009) have studied the therapeutic effects of ILILT on vascular diseases. 90 old patients of average age 76.1 years with coronary heart disease or cerebral infarction were randomly divided into two groups, 60 in the treatment group and 30 in the control group. The treatment group and the control group were intranasally treated with low intensity GaInP/AlGaInP diode laser irradiation at 650 nm at 3 and 0 mW for 30 minutes each time once a day ten days each session for two sessions, respectively. After the treatment, blood viscosity at high shear, plasma viscosity, red blood cell aggregation, and total cholesterol decreased in the treatment group, respectively, high-density lipoprotein cholesterol increased in the treatment group, but no significant differences occurred in the control group; low-density lipoprotein cholesterol, redox viscosity at low shear and high shear decreased in the treatment group, but increased in the control group, respectively; while blood viscosity at low shear increased in the control group, but no significant differences occurred in the treatment group. The further discussion indicated that ILILT improvement of blood lipid and hemorheologic behavior might be mediated by SIRT1 (Su et al 2009).
Moreover, there is LPBM on leukocytes (Liu et al 2009), such as its stimulating lymphocytes to produce factor(s) that can modulate endothelial cell proliferation in vitro and its modulating nitric oxide (NO) and cytokines production by leukocytes. There are two ways for PMNs to kill bacteria, phagocytosis and neutrophil extracellular traps, both of which have been found to be induced or promoted with LIL in our laboratory(Liu et al 2009). Many cellular LPBM studies provide the foundation for ILILT on immunological functions so that the lymphocyte proliferation was promoted and the CD3 and CD8 increased and CD4/CD8 decreased after ILILT (Liu et al 2009). Moreover, the low intensity helium-neon laser radiation (LHNL) can induce the INF formation from leukocytes of the donor blood (Leonova et al 1994), and induce a TNF- alpha production from isolated macrophages and an INF-gamma production from isolated macrophages and splenic lymphocytes (Novoselova et al 2006). Kucerová et al (2000) have evaluated the effect of the different frequencies of LIL (diode 670 nm and Helium-Neon 632.8 nm) on the healing process after human molar extractions, and found differences in levels of the saliva IgA and albumin were significant when comparing irradiated and nonirradiated groups.
Blood cells mediate the therapeutic effects of intranasal LPBM on the local inflammation (Liu et al 2009). The LPBM treated patients with vasomotor rhinitis showed a significant increase of T-lymphocytes and a higher capacity of T-cells to form the migration inhibition factor. For the treatment of LHNL therapy on microcirculation of nasal mucosa in children with acute and chronic maxillary sinusitis, it was found that laser therapy produced a positive effect on microcirculation and reduced the potential of relapses. LPBM is effective in correction of microcirculatory disorders and tissue mechanisms of homeostasis in children with neurovegetative vasomotor rhinitis.
Savtsova et al (1990) have studied the influence of two schemes of laser acupuncture on some cell-mediated and humoral immunity characteristics of mice, as well as on their nonspecific antiviral resistance, in acute experimental influenza infection. The use of both schemes has been found to considerably decrease the severity of infection, enhancing the activity of lymphocytes of infected mice in the graft versus host reaction, the O2-producing activity of alveolar macrophages and modulating the ratio of antihemagglutinins and nonspecific antiviral inhibitors in the blood serum.
The rehabilitation of LPBM on immunity might be mediated by SIRTs. Function-specific homeostasis (FSH) is a negative-feedback response of a biosystem to maintain the function-specific conditions inside the biosystem so that the function is perfectly performed (Liu et al 2009). In Johnson et al (2005)’s study, the persons in the control group were in immunity-specific homeostasis (ISH) so that they had the resistance to the cold, but the persons in the chilling group were far from ISH so that their onset possibility of common cold symptoms increased. There is a FSH-specific redox potential (FSR) according to Karu (1998), and a FSH-specific NAD/NADH (FSN), and a FSH-specific SIRTs level (FSLs). There is no LPBM on the function in FSH (Liu et al 2009). The further the redox potential away from the FSR, the lower the ratio NAD/NADH below FSN and the lower the SIRTs level below the FSLs, and the stronger the LPBM will be in terms of Karu (1998). In other words, LPBM may increase the redox potential until at FSR, the ratio NAD/NADH until at FSN, and SIRTs level until at FSLs. Therefore, ILILT might increase the SIRTs level of the persons in the chilling group until they are at FSLs, respectively.

5 Possible photobiomodulation on flue

A person in ISH can resist influenza virus until the person is far from ISH. ILILT can rehabilitate the person so that there might be the prophylaxis of ILILT against flu. Chilling causes a pronounced constriction of the blood vessels in the nose and shuts off the warm blood that supplies the white cells that fight infection so that the onset possibility of common cold symptoms increased (Johnson et al 2005). As it is pointed out in the last section, the vasoconstriction induced dysfunction may be improved with ILILT. LIL increased the level of the saliva IgA (Kucerová et al 2000). IgA is the major, if not the sole, mediator of nasal immunity to influenza virus in immunocompetent mice (Renegar et al 1991, Tamura et al 1998). LHNL can induce IFN formation (Leonova et al 1994). Repeated application of IFN-alpha substantially increased the protective effect of the cytokine treatment (Kugel et al 2009). LHNL can induce a TNF-alpha production from isolated macrophages and an INF-gamma production from isolated macrophages and splenic lymphocytes (Novoselova et al 2006). The intranasal administration of LcS, potent induction of IFN-gamma and TNF-alpha, enhances cellular immunity in the respiratory tract and protects against influenza virus infection (Hori et al 2001). ILILT can rehabilitate leukocytes (Liu et al 2009). PMNs were the cells primarily responsible for early protection in influenza virus infection (Fujisawa et al 1987). The basal level of influenza-specific antibody-secreting cells in the mucosa of the respiratory tract may be important in the protection against influenza infection (Brokstad et al 2001). 
The prophylaxis of ILILT against flu might hold for the high risk individuals. As the U.S. Centers for Disease Control and Prevention (CDC) (CDC 2009) has pointed out, Groups at higher risk for seasonal influenza complications include: Children less than 5 years old; Persons aged 50 years or older; Children and adolescents (aged 6 months–18 years) who are receiving long-term aspirin therapy and who might be at risk for experiencing Reye syndrome after influenza virus infection; Pregnant women; Adults and children who have chronic pulmonary, cardiovascular, hepatic, hematological, neurologic, neuromuscular, or metabolic disorders; Adults and children who have immunosuppression (including immunosuppression caused by medications or by HIV); Residents of nursing homes and other chronic-care facilities. There has been rehabilitation of ILILT on chronic cardiovascular diseases and brain diseases such as insomnia, intractable headache, Alzheimer’s disease, Parkinson’s disease, post-stroke depression, ache in head or face, migraine, cerebral thrombosis, diabetic peripheral neuropathy, cerebral infarction, acute ischemic cerebrovascular disease, brain lesion, schizophrenia, cerebral palsy and mild cognitive impairment (Liu et al 2009). There will be possible rehabilitation of ILILT on aging, chronic renal dysfunction, cancer and diabetes mellitus (Liu et al 2009). The other high-risk adults might be also treated with ILILT. For example, the immunosuppression except HIV might be treated with ILILT because ILILT can rehabilitate leukocytes (Liu et al 2009).
Many flu complications are far from their respective FSHs. ILILT can rehabilitate the FSHs so that there might be the rehabilitation of ILILT on those flu complications. Bogomol’tsev et al (2003) found that the microcirculatory changes with influenza and other acute respiratory viral infections manifest themselves with advanced erythrocyte aggregation, activation of vascular-platelet and plasmic links of hemostasis, and high blood viscosity at low shift velocities. URIs result in many biochemical, cellular, and hemostatic changes that could predispose to plaque disruption and thrombosis and then resulted in AMI or stroke (Meyers 2003). The hot drink provided immediate and sustained relief from symptoms of runny nose, cough, sneezing, sore throat, chilliness and tiredness (Sanu et al 2008), which supports the ILILT rehabilitation.

6 Discussion

On April 17, 2009, CDC determined that two cases of febrile respiratory illness occurring in children who resided in adjacent counties in southern California were caused by infection with a swine influenza A (H1N1) virus (Centers for Disease Control and Prevention 2009). The viruses from the two cases are closely related genetically, resistant to amantadine and rimantadine, and contain a unique combination of gene segments that previously has not been reported among swine or human influenza viruses in the United States or elsewhere (Centers for Disease Control and Prevention 2009). Although this is not a new subtype of influenza A in humans, concern exists that this new strain of swine influenza A (H1N1) is substantially different from human influenza A (H1N1) viruses, that a large proportion of the population might be susceptible to infection, and that the seasonal influenza vaccine H1N1 strain might not provide protection(Centers for Disease Control and Prevention 2009). This never-before-seen virus could lead to a killer pandemic(Cohen et al 2009). As some exports pointed out (Cohen et al 2009), the world hasn’t done nearly enough over the past 10 years to prepare for a pandemic. They worry that most countries will find themselves without access to vaccines or antiviral drugs, which could become especially dangerous if the virus causes severe disease in many people—which is still uncertain—or evolves to do so. Early on, CDC began to brew a “seed” strain for a possible vaccine against swine H1N1, and by 27 April the World Health Organization in Geneva, Switzerland, was already talking to vaccine manufacturers. One key problem is that the world’s influenza vaccine production capacity—which still relies on growing the vaccine virus in chicken eggs—is limited to some 400 million vaccine doses a year and is impossible to expand quickly (Cohen et al 2009). For now, the virus is treatable with the influenza drugs oseltamivir (Tamiflu) and zanamivir (Relenza). But the drug’s complex manufacturing process makes it too pricey for many poor nations(Cohen et al 2009). 
There are insufficient data available at this point on the swine-origin influenza A (H1N1) virus infection. At this time, the same situation for seasonal influenza complications should also be considered for the swine-origin influenza complications. At this point, the possible prophylaxis and rehabilitation effects of ILILT on flu might be of very importance for the swine-origin influenza and cost much less money.
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