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Tom tat: Quang sinh hoc (photobiomodulation, PBM) 1a viéc i dung dnh sang délcan hong ngoai
(NIR) gay ra hiéu iing sinh hoc trong cac lép mé (tissues) dé chiza lanh, phuc hoi va kich thich cac
qué trinh sinh Ii va phuc héi nhiing tén thuwong do chin thwong hodc bénh gay ra. Trong bai nay
gidi thiéu PBM duwoc sir dung cho diéu tri da c6 myun do tring ca, da bi bach tang (lang ben), réi
logn sdc té da, bong da va seo da do bong...Thdng sé diéu tri: nhuw buéc song anh sang, cong suat,
mdt dé chiéu Xa...dén suw phuc héi da da dwe thao lugn trong bao céo.

1. Piéu tri quang sinh hec (photobiomodulation therapy)

Quang sinh hoc (photobiomodulation, PBM) la viéc sir dung anh sang do/can hong ngoai (NIR)
gay ra hiéu ung sinh hoc trong cac 1op mé (tissues) dé chira lanh, phuc héi va kich thich cac qua
trinh sinh 1i va phuc hdi nhitng ton thuong do chan thuong hoic bénh gay ra. Tuy nhién, cho dén
nay mot s co ché tac dong cia PBM Van con chua hiéu rd. Phuong phap nay gay ra mot sb hiéu
tng sinh hoc nhu: tang kha ning moc toc trén da, phuc hdi cac vé thuong trén da, ting cudng Sy
phét trién cua té bao (cells)...

Observation Target Laser type Reference
Hair growth Skin Ruby Mester et al. (1968)
Wound healing Skin Ruby Mester et al. (1969)
Mester et al. (1971)
He-Ne Brunner et al. (1984)
Lyons et al. (1987)
No wound healing Skin He-Ne Hunter et al. (1984)
Strube et al. (198R)
Argon ion  Jongsma et al. (1983)
McCaughan et al. (1985)
Stimulated collagen  Fibroblasts Nd:YAG Castro et al. (1983)
svnthesis He-Ne Kubasova et al. (1984)
Suppressed collagen  Fibroblasts Nd:YAG Abergel et al. (1984)
synthesis
Increased growth Cells Diode Dyson and Young (1986)
Suppressed growth Cells He-Cd Lin and Chan (1984)
He-Ne Quickenden et al. (1993)
Pain relief Teeth He-Ne Carrillo et al. (1990)

Hiéu &ng sinh hoc (biological efects) duoc tao ra 1a do cac photon (dic trung cho tinh chat hat cua
anh sang) tir mot ngudn sang bat ky nao co thé kich hoat cac phan wng hda hoc trong cac té bao
séng (living cells), 1am cho cac té bao diéu chinh/thay ddi su twong tac sinh hoc (cell’s biological
behavior) cua no.

PBM la mgt dang dac biét cua tuong tac quang hoa do cac phan tir cam quang (photosensitizer) co
san trong té bao nhu la cytochrome ¢ oxidase (CCO) thyc hién. Phan tir nay hap thy phd &nh sang
nhin thay duoc (visible spectrum) c6 budc song tir 420nm dén 550nm [1]. Hinh Fig. 1 cho thay
cytochrome ¢ oxidase la mot enzyme nam trong ty thé (mitochondria) cua té bao. Khi hap thy anh
séng cac enzym s¢ kich hoat cac phan ttng quang hoa tao ra hiéu (ng sau [2]:

+ Lam tang phan t&r mang ning luong (adenosine triphosphate, ATP) dén cac noi can thiét cho té
bao sir dung, do do cai thién duoc kha ning chdng nhiém bénh (fight infection)
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+ Tang luong goc tu do (reactive oxygen species, ROS), cac goc tu do nay lan luot kich hoat nhan
t6 phién ma (transcription factors) cho viéc stra chira té bao.

+ Giai phdng chét gidn mach (vasodilator, nitric oxide NO), do d6 tang cuong luu thong mach mau
circulation.

2. PBM trong diéu tri cac bénh vé da & tham my (Dematology and Aesthetics by PBM)

L&o héa da (skin aging) la mot qua trinh xay ra tir rat sém trong doi séng cia mdi ngudi. Pai khi nd
dén som tir d6 tudi 20 dén 30 tudi. DAu hiéu va triéu chiing lién quan dén sy 130 hda da bao gom
nép nhan (skin wrinkling), loan sic t6 da (skin dyspigmentation), gian tinh mach nam gan bé mat da
(telangiectasia) va giam do dan hdi cua cac mo trén da...0 mic d6 phan ti, ldo hoa da con dugc
thé hién & sy suy giam lugng collagen hay dut doan cua soi collagen...Lao héa da c6 thé chiu anh
huong caa tudi tac va cac yéu td moi trudng, nhung yéu té anh huong nhat dén tée do l4o hoa da la
btrc xa tia UV gay ra photodamage [4].

Laser beam

Cell membrane
e : _ . w Cytochrome ¢ ATP
b IR ke R ) oxidase y
Respiratory chain  verer ’

W @
,_.:?/ﬂ g m— ' ¥

(¢ 4) . _Cyt ¢ oxidasé™

ROS

Mitochondria

Fig. 1. Phan ttng héa hoc duoc kich hoat boi
cytochrome c oxidase nhay quang
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Diéu tri bang anh sang ning lwong thip (photobiomodulation, PBM) 1a su lra chon méi cho da dé
tré lai bang cach diéu tri khéng sinh nhiét, khong mai mon...da chi ra tinh hiéu qua cho viéc cai
thién hién trang caa da nhu 1a giam nép nhin, chéng da chay xé...Ngudn &nh sang st dung cho
PBM c6 buéc song 633nm va 830 nm 1a phd bién nhit cho diéu tri vét thuong va tré hoa lan da. Di
véi ting loai da va thé loai bénh ma cac théng sb cua diéu tri bing PBM s& dugc trinh bay dudi
day.

2.1. Piéu tri da c6 mun (Acne)

Tring ca trén da mat thuong thay phd bién dén 90% ¢ thiéu nién truong thanh ké ca gisi tinh nam
va nir. Phuong phap diéu tri phd bién hién nay 1a sir dung thudc khang sinh (clindamycin &
erythromycin) hay dan xuit cua vitamin A (tretinoin and adapalene) & benzoyl peroxide, alpha
hydroxy acids (AHA). Tuy vdy, c6 mat sé bénh nhan c¢6 phan wng khong tét véi loai thudc trén.

Quang tri liéu 1a phuong phap c6 thé didu tri mun trimg ca. Mot s béo cdo cho ring anh sang mit
troi ¢ hiéu qua diéu tri mun tring ca dat dén 70%. Gan déy, anh sang do (red-light) c6 kha ning
xuyén sau hon (deeper penetration) vao bé mit da so véi anh sang xanh (blue light) [5]. Nghién
ctu cho thiy anh sang hong ngoai (IR light) duoc dé xuit dung dé phé hiy tuyén ba nhon
(sebaceous glands) cuia chan 16ng dan dén giam mun dau den va mun dau tring (acne lesions) [6].
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M6t vai nghién ctru da chi ra hiéu qua caa anh sang do/can hdng ngoai (dai phd tir 630 nm dén
1000nm va cong suat khong sinh nhiét nho hon 200W) dé diéu tri mun tring ca (acne vulgaris).
Thém vao d6 anh sang do cd thé két hop theo cac phuong thirc khac nhau: nhu anh séng xanh (blue
light). C6 mot nghién ctru di chi ra sy giam dang ké cac tén thuong do mun trang cé véi laser cong
Sut thap c6 budc séng 630nm, mat d6 dong 12 J/cm? trong 12 lan diéu tri.

e

Fig. 2. Tri mun bang hdn hop anh sang do (Red) va xanh (Blue) 1am giam dang ké
kich thudc mun (Ane)

2.2. Piéu trj da bach tang-lang ben (Vitiligo)

Da bach tang (Vilitigo) 1a do su rdi loan sic td (pigmentary disorder)
dic trung boi mat sic té (depigmentation) cua da va toc. Cac nghién
ctu hién nay cho ring cac chat melanocytes, melanoblasts,
keratinocytes, va fibroblasts c6 thé lién quan dén qué trinh ndm da ¢ chd
lang ben (repigmentation process of Vitiligo). Mot sb nghién ctu da
diung HeNe laser (A = 632 nm, mat do chiéu xa: 25 mW/cm?) diéu tri
trong 6-8 thang, da thiy c6 két qua & mic do sy phuc hdi sic tb
(repigmentation) dat 64% caa mot nhém gdm 18 ngudi bénh trong khi
phuc hdi sic té & nang 16ng (follicular repigmentation) dat 34% & mot
nhom bénh nhan khac. C6 mét sb dang lang ben (tirng mang nho) lién quan dén hoat dong khdng
binh thuong (dysfuntion) cua day than kinh giao cam (sympathethic nerve) tai viing bi anh huong va
phan tng voi mot sé phuong phap diéu tri lang ben truyén thong. Mot s6 nghién ciu da bao céo
rang laser ning luong thip (PBM) phuc hdi duoc ton thuong than kinh va ciing tao ra (generate)
duogc phan ng kich thich (promote responses) tai hinh thanh sic té da (repigmentation) [7]. Khi st
dung laser HeNe ning luong thip (low-powered), mat do chiéu xa: 3 Jcm?, cong suat 1.0 mW,
budc song 632.8 nm. Két qua sau khi diéu tri bang laser cho thay 60% sé bénh nhan héi phuc sic t6
da xung quanh cac ton thuong da.

2.3. Biéu tri tén thwong sdc to

Mot vai nghién ctru, dic biét vé lang ben (vitiligo) da
chi ra rang diéu tri PBM da tao hiéu tng kich thich
giam sac t6 vai hdn hop cua anh sang blue budc séng
415nm, mat d6 chiéu xa: 40 mW/cm?, cong suét: 48
Jlem? véi anh sang d6 budc séng 633nm, cdng suat: 80
mW/cm?, mat do chiéu xa: 96 Jlcm?. Két qua diéu tri da
lam giam Iuong dang ké melanin, 1am giam sic té trén
da [8].
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2.4. Diéu tri béng da do chiéu xg ciia anh sang mat troi

Thir nghiém 1am sang cua Weiss et al [9]10 bénh nhan bi chay ning cip tinh (acute sunburn) véi
PBM (budc séng 590 nm, mat do chiéu xa 0.10 J/cm?) 1 dén 2 lan mai ngay trong vong 3 ngay. Két
qua cho thay bénh nhan giam d6 da, tdy phong (swelling), chay nang (burning) va bong da (peeling)
& phan bi chay nang (affected area) sau khi duoc diéu tri so sanh phan da khdng dugc diéu tri PBM.

2.5. Piéu trj vét seo do béng da

Trong truong hop bi seo do bong (burn scars), da tré nén phi dai va co quap, do vay lua chon cac
phuong thie diéu tri bi gigi han. Mot nghién ciu 1am sang cho 19 bénh nhan bi seo bong dugc dicu
tri 2 1an trong mot tuan trong vong 8 tuan véi ngudn anh sang cong suat thap 400 mW véi budc
s6ng 670nm, mat do chiéu xa 4 Jicm?. Sau diéu tri, cac vét seo bong duoc danh gia 13 mém hon,
giam sy phi dai va co quap [10].

3. Két luan.

PBM duoc khao sat nhu 1a mot phuong diéu tri méi cho da. Cac wng dung co ban caa PBM lién quan dén
mot vai dang da duoc phuc hdi sau diéu tri. M6t vai nghién ciu cho thiy PBM duoc ding cho phuc hdi trang

thai binh thuong cua da, bao vé da khoi sw man cam véi anh sang va diéu tri cac bénh vé da nhu da bi mun
(acne) va rdi loan séc t6 da (vitiligo).
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