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Nam da 1a mot ching rdi loan ting sic tb da man tinh pho bién hon ¢ gidi tinh nit. Mac du nam 1a mot réi loan
da da yéu td, tuy nhién, tiép xdc voi &nh nang mit troi va yéu td di truyén duoc coi 1a yéu té cin nguyén chinh
gay ra nam. Mic di nhiéu tac nhan diéu tri tai chd va toan than ciing nhu cac phuong phéap diéu tri khong ding
thudc da duoc xem xét trong quan 1y nam, tuy nhién, cac lua chon diéu tri phé bién hién nay c6 mot sb han ché
bao gom thiéu hiéu qua 1am sang day di, nguy co tai phat va ty Ié tAc dung phu khdng mong muén cao. Viéc ting
dung c6ng nghé nano dé phan phéi thubc tai chd trong quan 1y ndm c6 thé gitp ting cuong kha ning tham thau
vao da, phan phdi thudc nham muc tiéu dén vi tri tac dung, ling dong lau hon & ving muc tiéu va han ché su hap
thu toan than, do dé han ché tinh kha dung toan than va phan tng bat loi cua thudc. Trong danh gia hién nay,
nguyén nhan, sinh ly bénh va phan loai mic do nghiém trong cua nam da duogc xem xét. Sau do, cac lya chon
diéu tri bang thubc va cac bién phap diéu tri khac nhau trong diéu tri nam da duoc thao luan. Sau dé, viéc sir dung
cac loai hat nano khac nhau nham muc dich phan phdi thudc tai chd dé quan 1y nam da duoc xem xét. Cudi cing,
nhiéu nghién ctru 1am sang va thir nghiém 1am sang c6 kiém soat nham danh gia hiéu qua caa cac cdng thuc boi

ngoai da mai nay trong viéc kiém soat nam da duoc tom tat.
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1. Giai thiéu

Nam da 1a mot ching rdi loan tang sic t pho bién, dic biét 12 & nit gioi, thuong biéu hién dbi xtung dudi dang
cac d6m tang sac t6 mau nau nhat dén nau sam trén mat va tinh trang nay ciing c6 thé tram trong hon khi tiép xtc
v6i anh nang mat troi kéo dai (Esposito va cong su, 2022). Nam da, 1a mot rbi loan da yéu té, 1a réi loan sic t6
pho bién nhét va co thé dugc biéu hién dudi dang cac mang da & trung tm mat, méa va ham du6i (Guarneri, 2014)
V6i cac dic diém viém co thé xay ra (Noh va cong su, 2014). Ty 1é nam c6 thé thay doi tir 1% & ngudi binh
thudng dén 50% & ngudi c6 nguy co cao. Sy khéc biét vé muic do phd bién cua ndm & céc qubc gia khac nhau co
thé 1a do chung toc, di truyén va mie do tiép xidc vai anh ning mit troi. Nhu di béo cdo, ty 18 mac bénh nam cao

hon nhiéu ¢ nguoi Trung Pong va Dong Nam A, nguoi My gdc Tay Ban Nha, nguoi Chau Phi Dia Trung Hai va
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ca nguoi Brazil (Majid va Aleem, 2021). Nam da c6 thé anh huong dén tat ca cac loai da, tuy nhién, n6 pho bién
hon ¢ loai da & gitra (loai da Fitzpatrick Il, 111, IV va V) (Guarneri, 2014).

Bang 1. Tang sic t6 do thudc va co ché bénh sinh.

Pharmacologic

category

Pathogenesis

Analgesics

NSAIDs*

NSAIDs can act as haptens that can bind to
melanocyte-linked proteins and further induction of
cytotoxic reaction against the complex and FDE®
occurrence which can lead to the post-inflammatory

hyperpigmentation

Ben Fadhel et al. (2019), Nahhas et al.
(2019)

Acetaminophen

Acetaminophen can act as hapten that can bind to
melanocyte-linked proteins and further induction of
cytotoxic reaction against the complex and FDE®

occurrence which can lead to the post-inflammatory

hyperpigmentation

Fathallah et al. (2011), Genovese et al.
(2020)

Cardiovascular drugs

Amiodarone

-Reversible, dose, and time-dependent
hyperpigmentation (dose =400-800 mg/day and at
least 6 months of therapy)

-Accumulation of lipofuscin deposits within the
dermal histiocytes that can induce
hypepigmentation

-Acting on lysosomes and induction of phototoxic-
induced lysosomal damage

Kounis et al. (1996), Stihli and Schwab
(2011)

Diltiazem

Absorption of UVA and UVB wavelength and
induction of photosensitivity reactions

Saladi et al. (2006)

Eltrombopag

-Stimulation of melanin synthesis

-Eltrombopag-induced pigment deposition,
inflammation, and vessel damage that can lead to
erythrocyte leakage and hemosiderin deposition and
therefore hyperpigmentation occurrence

Braunstein et al. (2013)

Tinzaparin sodium

Unknown mechanism

Takei and Ozoguz (2012), Nahhas et al.
(2019)

Antineoplastic agents

5-FU intravenous injection can induce the loss of
endothelial vessel integrity which can lead to drug
leakage from the vessels to the surrounding
epidermis which in turn can interfere with the
melanogenesis process and might induce

hyperpigmentation

Geddes and Cohen (2010), Suvirya et al.
(2014)

Bleomycin

-Irritation, itching, or scratching of the skin
followed by drug leakage from the vessels and
hyperpigmentation occurrence

-Direct action of bleomycin on keratinocytes and
FDE® occurrence

Ibrahimi and Anderson (2010), Ziemer
et al. (2011)

Cyclophosphamide

-Genetic predisposition

-Photosensitivity induction

-Focal melanocyte stimulation and therefore
pigmentation occurrence

-Drug-induced renal dysfunction and further drug
accumulation and hyperpigmentation occurrence

Chittari et al. (2009)

Ifosfamide

-Genetic predisposition

-Photosensitivity induction

-Focal melanocyte stimulation and therefore
pigmentation occurrence

Reyes-Habito and Roh (2014)

Daunorubicin

-Photodistribution pattern and skin pigmentation

-Stimulation of melanocytes

Kroumpouzos et al. (2002)

Doxorubicin

-Photodistribution pattern and skin pigmentation

Abbasi and Wang (2008)
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-Stimulation of melanocytes

Gefitinib -Functional changes in melanocytes Chang et al. (2004)
-Post-inflammatory process in melanocytes
-Enhanced pigment transfer to the keratinocytes
and also to the dermal macrophages

Hydroxyurea -Genetic predisposition Tansir et al. (2022)

-Focal melanocyte accumulation

-Photosensitivity

Imatinib mesylate

-Mutation in the ¢-kit gene or variant of the kinase

-Direct effect on melanocytes

-Increased pigmentation incidence due to the
enhanced drug deposition through the chelation of
its metabolite to iron and melanin

-Imatinib mesylate-induced immune dysfunction

and further melanin incontinence

Di Tullio et al. (2018), Nahhas et al. (2019)

Sorafenib Drug excretion through the skin Gupta et al. (2015)
Sunitinib -Drug excretion through the skin Vignand-Courtin et al. (2012)
-Reversible and dose-dependent hyperpigmentation
Paclitaxel -Local alteration in blood flow and induction of Cohen (2016)
reticulate hyperpigmentation
Pemetrexed Unknown mechanism Schallier et al. (2011)
Tegaful -Melanocyte deposition through the direct Nahhas et al. (2019)
stimulation of melanocytes via the melanocyte-
stimulating hormone
-Melanocyte hyperplasia
-Decreased keratinocyte turnover
Antiepileptic agents Phenytoin Hydantoin-induced direct stimulation of Roji et al. (2018)

melanocytes and facial melasma occurrence

Retigabine (Ezogabine)

-Melanin deposition within the perivascular and

Shkolnik et al. (2014)

Antimicrobial agents

periadnexal dermal cells
-Tyndall effect

Chlorequine/Hydroxychloroquine -Formation of chloroquine-melanin complex Mir et al. (2013)
-Drug-induced hyperpigmented macules merging
into facial patches

Mefloquine -Drug-induced hyperpigmented macules merging | Nahhas et al. (2019)
into facial patches

Mepacrine Drug-induced tissue staining through the acridine | Kleinegger et al. (2000)
dye component of mepacrine

Dapsone -Photoaggravated hypermelanosis Garcia and Cohen (2017)
-Induction of FDE®

Isoniazid Enhanced dermal melanophages KIM et al. (2008)

Levofloxacin Direct effect on melanocytes and overproduction of | Connors et al. (2018)

melanin especially in sun-exposed areas and in

those with inflammatory skin disorders
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Minocycline

Direct effect on melanocytes and overproduction of
melanin especially in sun-exposed areas and in
those with inflammatory skin disorders

Fiscus et al. (2014)

Rifampin (Rifampicin)

Drug excretion through the skin

Thangaraju et al. (2015), Nahhas et al.
(2019)

Polymyxin B Augmentation of melanogenesis pathway through | Li et al. (2020)
the release of drug-induced inflammatory mediators

Emtricitabine Enhanced melanin of the basal level of the epidermis | Nelson and Schiavone (2004)
layer

Zidovudine Reversible and dose-dependent hyperpigmentation | Premjith and Karthikeyan (2022)

through the melanocyte stimulation and enhanced
melanin amounts

Prostaglandin analogs

Latanoprost and Bimatoprost

Enhanced tyrosinase activity and melanogenesis in
melanocytes through the prostanoid receptors

Nahhas et al. (2019)

Psychotropic Agents

Chlorpromazine

-UV exposure can lead to the formation of
chlorpromazine polymers

-Binding of chlorpromazine to melanocytes and
induction of melanin synthesis

Calheiros et al. (2020)

Amitriptyline

Unknown mechanism of pigmentation, however,
synergistic hyperpigmentation was seen with
concurrent minocycline therapy which induced
rapid onset of pigmentation

Desipramine

Formation of drug-melanosome complex in
response to chronic UV exposure

Imipramine

-Formation of drug-melanosome complex in
response to chronic UV exposure

-Accumulation of imipramine-free radicals

-Photoactivation of imipramine and/or its
metabolites and induction of tyrosinase activation
and increment of melanin synthesis

Nahhas et al. (2019)

Miscellaneous

Adalimumab

Promotion of melanocyte activities and induction of
melanin synthesis

Blomberg et al. (2009)

Afamelanotide

Enhanced eumelanin expression to induce skin
pigmentation

De Baat et al. (2020)

Beta-Carotene, Vitamin A, and
Derivatives

Dose dependent skin discoloration

Nahhas et al. (2019)

Hydroquinone Skin pigmentation through the local inhibition of | Mishra et al. (2013)
homogentisic acid and its metabolites and
formation of ochronotic pigments in dermis layer

Minoxidil Skin pigmentation through the opening of luminal | Nahhas et al. (2019)

vessels and reduction of tissue lymphocytes

Oral Contraceptives

Estrogen-induced hyperpigmentation and melasma

Resnik (1967)

“Non-steroidal anti-inflammatory drugs.
“Fixed drug eruption.

¢5-Fluorouracil.

Do tudi trung binh bat dau bi ndm cd thé thay doi tir 20 dén 40 tudi theo bao céo tir nhiéu quéc gia khac nhau.
Ngoai ra, ndm chiém wu thé hon ¢ gigi tinh nix va c6 bao céo rang nit gidi ¢ nguy co mac ching réi loan nam
cao gap 9-10 lan so véi nam gii (Majid va Aleem, 2021). Ty 1é ndm & phu nit khi mang thai cao hon rat nhiéu
va 6 thé Ién téi 63% ¢ phu nit mang thai. Yéu té nguy co pho bién nhat gay ra ndm ¢ phu nit 1a mang thai, trong
khi yéu t6 nguy co phd bién nhat & nam gidi 1a tiép xuc véi anh ning mat troi va tién sir gia dinh méc bénh nam

(Majid va Aleem, 2021). Mac du ndm 1a mét réi loan da khong &c tinh, tuy nhién, néu khong xem xét ché 4o diéu
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trj thich hop, dung lac va tbi wu, né co thé gay ra nhiéu anh husong vé tam ly va cam xuc bao gdm cam giac that

vong, kém hap dan va béi réi (Wu et al. , 2021).

2. Nguyén nhan gay nam.

Nhiéu yéu té da duoc xem xét trong nguyén nhan gay nam. Vé van dé nay, khuynh huéng di truyén va da hinh
gen, tiép xdc véi anh nang mit troi va bic xa tia cuc tim, thay ddi noi tiét t, cac rdi loan tiém an bao gom rdi
loan tuyén gidp, mang thai va ca nam do thudc gay ra déu cd vai trd quan trong trong viéc gay ra ndm. Danh sach
ting sac td do thudc gay ra duoc tém tit trong Bang 1.

Vi di truyén cd vai trd quan trong trong ty 1é mic va mac do phé bién cua nam trong quan thé bénh nhan nén
mdi twong quan giira cic da hinh gen khac nhau va su Xuat hién cua nam di dwoc xem xét. Méi twong quan giira
kiéu gen Val92Met va Arg163GIn cua gen thu thé Melanocortin-1 (MC1R) va ty Ié mic nam duoc danh gia ¢
phu nit Indonesia. Trong nghién ciu nay, 158 phu nit Indonesia tir 18 dén 60 tudi duoc dua vao. Kiéu gen
Val92Met cia gen MC1R phd bién hon dang ké ¢ bénh nhan bi nam, tuy nhién, kiéu gen Arg163GIn khéng lién
quan dang ké dén ty 16 mac nam. Ngoai ra, két qua ciia nghién cau nay cho thay muac do tiép xdc voi anh nang
mat troi va tién st gia dinh mac bénh nam ciing 13 nhitng yéu t6 nguy co khac giy ra nam ¢ ngudi Java
(Suryaningsih va cong su, 2019). Mot nghién ctru khac trén dan sé Ai Cap cho thay mdi twong quan giita da hinh
gen thu thé vitamin D (VDR) (Tagl) va ty 1é mic nam. Vé van dé nay, 95 phu nit Ai Cap di duoc dua vao nghién
ctru ndy va két qua cho thiy c6 mdi lién quan dang ké gitra t allele va kiéu gen tt véi sy xuat hién nam. Do do,
tinh da hinh Tagql ctia gen VDR c6 lién quan dang ké dén tinh trang nam & ngudi Ai Cap (Seleit va cong su,
2017). Mot nghién ciru khac cho thidy méi twong quan giita da hinh gen thuy thé estrogen (ER) (da hinh Pvull va
Xbal d6i v6i gen ERa va da hinh Alul, Rsal d6i véi gen ERB) va ty 1é mac nam. Trong nghién ctru nay, 56 truong
hop va 39 bénh nhan ddi chimg dugc dua vao. Theo két qua, c6 mdi twong quan thuan giira su biéu hién qua mirc
ctia gen ERa va ERP va sy xuat hién nam trong nhom truong hop. C6 mdi lién quan dang ké giira tinh da hinh
Xbal va ty I¢ mac nam. Ngoai ra, con ¢6 mdi lién quan dang ké giira da hinh Alul va Rsal véi nam. Dya trén két

qua, bénh nhan c6 kiéu gen Xx, Aa va RR chiém wu thé d& bi nam hon (Bai, 2016).

3. Sinh bénh hgc ciia nam.

Nhu da dé cap trude day, su phat trién caa nam c6 thé bi anh huong va thic day boi nhiéu yéu té khac nhau
bao gdm tiép xuc lau dai véi anh nang mit troi va bire xa tia cuc tim, khuynh hudng di truyén, rdi loan chiic ning
tuyén giap, thudc dic tri, stress oxy hda, mat can bang noi tiét td va gisi tinh ni, dac biét 1a phu nit mang thai. va
ca nhimg nguoi dang st dung thude tranh thai dudng ubng (OCP) (Ortonne va cong su, 2009; Kwon va Park,
2014b; Katiyar va Yadav, 2022). Ngoai ra, hoat dong cua nhiéu loai té bao da khac nhau bao gém té bao sung, té
bao mast, t& bao ndi mo, nguyén bao soi va tham chi ca té bao ba nhon déu c6 lién quan dén ty Ié mic nam
(KrupaShankar et al., 2014). Hon nita, viéc gay ra qua trinh viém & I6p ha bi va kich hoat c&c enzyme khac nhau
bao gém ca metallicoproteinase nén co thé gay ra ndm. Xem xét nhiing tré ngai con lai trong diéu tri nam, viéc
hiéu sau hon vé co ché bénh sinh da yéu té caa né co thé cai thién két qua diéu tri va khac phuc ty 18 tai phét va

khéng thubc cao (Rajanala va cong sur, 2019b; Artzi va cong su, 2021).
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Trong giai doan tao phéi, cac nguyén bao hic t4, la céc té bao tién than cua té bao hic t6, di chuyén dén 16p
biéu bi va nang l16ng dé tao ra sic t6. Nhu duoc liét ké dudi day, cac yéu td khac nhau c6 thé anh huéng dén
viéc san xuat melanin:

a) San xuat proopiomelanocortin (POMC) va c&c dan xuat caa POMC bai té bao da.

b) Ting s6 luong thy thé melanocortin-1 (MC-1R) trén bé mat té bao hic td.

c) Bai tiét Diacylglycerol (DAG) kich hoat protein Kinase-C.

d) Giai phong oxit nitric (NO) kich hoat con duong cGMP.

e) Tang san xuat Cytokine va yéu t6 ting truong bang cytokine.

Sy tang dong hoic kich hoat qua muc cia timg con duong binh thuong nay c6 thé dan dén ting cuong san
xuat melanin & 16p ha bi, tir d6 c6 thé gay ra tinh trang ting sic t6 va ndm bat thuong (da Cunha va da Silva
Urzedo, 2022). Ngudi ta da ching minh rang viéc tiép xdc véi anh nang mat troi kéo dai 1a mot yéu té nguy co
quan trong dbi véi su phét trién ciia ndm va cd thé déng vai trd quan trong trong viée ting cuong timg con dudng
hinh thanh hic t6 nay (Passeron va Picardo, 2018; Artzi va cong su, 2021). Hon nira, c4c nghién ciru gan day da
chi ra rang cac birc xa chinh gép phan gy ra ndm la anh sang nhin thay ning lugng cao (HEVL) va UVA séng
dai (UVA-1). Su két hop cua nhitng diéu nay c6 thé cd tac dung hiép dong gay ting sic td, viém va ban do (Kohli
va cong su, 2018: Kohli va cong su, 2019). Do d6, nam c6 thé duoc phan loai 1a mét ching réi loan 130 héa do
anh sang, dac biét & nhitng bénh nhan d& bi ton thuong vé mat di truyén (Passeron va Picardo, 2018). Co ché
bénh ly chinh ciia ndm xuat hién do tiép xdc véi &nh ning mit troi duge mé ta trong Hinh 1.

Nhin chung, cac nghién ctu truée day di tim ra 5 co ché bénh chinh lién quan dén sy xuat hién cua nam
(Kwon va cong su, 2016; Artzi va cong su, 2021; Morgado-Carrasco va cong su, 2022):

Hinh 1. Co ché hinh thanh nam.

%JVA/UVB

MC-1R

|

|

POMC gene

DAG

|

A

Melanocyte Melasma
—> - hyperactivation occurrence
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Hinh 1. Anh ning mit troi diéu chinh thu thé Melanocortin-1 (MC-1R), tao ra hoat dong cua protein kinase

A (PKA) va tyrosine kinase dan dén c-AMP phosphoryl hoa va ting hoat dong té bao hac té; Cam ung gen
Proopiomela- nocortin (POMC) théng qua birc xa UV giup tang cuong té bao alpha-melanocyte kich thich
san xuat hormone (a-MSH) va adrenocorticotropic (ACTH) lam ting qué trinh PKA va melanogen; Cam tng
Diacylglycerol (DAG) théng qua buc xa UV sé kich hoat hoat dong cua protein kinase C (PKC) va tyrosine
kinase; Giai phong oxit nitric (NO) kich hoat con dudng cGMP; Sy giai phong histamine tir té bao mast kich
hoat PKA va tyrosine kinase va gay ra tinh trang ting cuong mach méu théng qua cam wng cua yéu to ting
truang ndi md mach méau (VEGF), yéu té ting trudng nguyén bao soi-2 (FGF-2) va yéu td ting trueng bién
dbi-beta (TGF-P) gay ra su hinh thanh hic té; Ton thuong gen tc ché khdi u p53 thong qua buc xa UV dén

dén tang cudng san xuit melanin

3.1 Hoat ddng cia té bao hic té khong ding cach va tich tu té bao hic té & thwong bi va 16p bi.

Mic du su gia ting ndong do melanin & bénh nhan nam 1a mot thyuc té da duoc biét dén, tuy nhién, co ché chinh
X4C cua Sy gia ting ndy van chua duoc hiéu day du. Nguoi ta biét rang birc xa UV ¢6 thé kich hoat qua mirc cac
té bao hac t6 théng qua nhiéu cach khac nhau, bao gém ca viéc diéu hoa cac thu thé hormone kich thich melatonin
(MSHR), con duoc goi la thu thé Melanocortin-1 (MC-1R), c6 thé tao ra su lién két vi hormone va ting cudng
protein kinase noi sinh. Do d6, biéu hién A (PKA) va tyrosine kinase cd thé dan dén qué trinh phosphoryl héa
CAMP va kiém soét qua trinh hinh thanh melanogen, tir d6 c6 thé tao ra san xuat melanin cao hon. Hon nita, birc
xa UV c6 thé kich hoat gen proopiomelanocortin (POMC) va do d6 tang cudng san xuat hormone kich thich té
bao hac t6 alpha (a-MSH) va hormone vo thugng than (ACTH) c6 thé din dén ting PKA va hinh thanh héc t6
(Im et al., 2002) . Mét co ché khac 1a su gia ting ndng d6 diacylglycerol (DAG) néi sinh c6 thé kich hoat qua
trinh hinh thanh hic té do tyrosine kinase gay ra (Carsberg va cong su, 1995). Ngoai ra, tén thuong gen Gc ché
khéi u p53 thdng qua buc xa UV ¢6 thé din dén tang cuong san xuat melanin (Videira va cong su, 2013).

3.2. Tiing s6 lwong va hoat dong caa té bao Mast.

Té bao mast c¢6 lién quan dén mot s6 co ché bénh Iy ciia ndm. Cac nghién ctru trude ddy da chi ra rang bic xa
UV c6 thé lam tang su giai phong histamine tir té bao mast. Histamine lién két vai thy thé H2 c6 thé kich hoat
PKA va tao ra con duong tyrosinase, va do d6 tao ra qua trinh hinh thanh melanogen (Gilchrest va cong su, 1981;
Malaviya va cong su, 1996; Yoshida va cong su, 2000). Histamine c6 thé gay ra su di chuyén va ting sinh té bao
hic t6 (Kim va Lee, 2010). Hon nira, té bao mast c6 thé gay ra tinh trang ting sinh mach mau bang céch tao ra
c4c yéu té tao mach bao gdm yéu t6 tang truong néi mé mach mau (VEGF), yéu t6 ting trudng nguyén bao soi
(FGF-2), va yéu té tang truong bién ddi-beta (TGF-p) (Crivellato va cong su, 2008). Do d6, té bao mast c6 vai
trd quan trong trong qua trinh quang héa do tiép xdc véi tia cuc tim kéo dai va c6 lién quan dén hién 140 hoa da
do &nh sang, gidn mach va tic nghén mang day, tit ca déu la nhitng dic diém chinh caa nam (Kwon va cong su,
2016).

3.3. L&o hoa da do anh sang hoic bat thwong chit nén ngoai bao & ha bi.

Viéc tiép xdc 1au dai véi birc xa tia cuc tim c6 thé gay ra sy tich tu bat thudng cia mé dan hoi, ¢6 thé dan dén

qué trinh quang hoéa, dugc goi 1a chung |40 hda da do anh sang mit troi. Ngudi ta di chi ra rang 83%-93% bénh

nhan bi ndm c6 hién dién 140 héa da do &nh ning mat troi ¢ cac mirc d6 khac nhau bao gébm cac soi dan hdi khong
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dién hinh day hon, phan manh hon va cong hon (Kang va cong su, 2002; Torres-Alvarez va cong su, 2011). Bic
xa tia cuc tim c6 thé nang cao viéc san xuit enzyme tryptase trong té bao mast. Nguoc lai, tryptase cd thé gay ra
hién twong 140 héa da do &nh sang mat troi bang cach kich thich san xuét elastin trong nguyén bao soi
(Grimbaldeston va cong su, 2003). Té bao mast cling c6 thé tao ra sy san xuat elastin théng qua cac cytokine
(Hernandez-Barrera va cong su, 2008), diéu nay co thé dan dén viéc kich hoat metallicoproteinase cua té bao
mast (MMP), tir 46 gy ra sy thodi hda cua collagen loai 4 va 1am tén thuwong mang day (Bosset et cong su, 2003;
Iddamalgoda va cong su, 2008).

3.4. Tang sinh mach mau.

O nhitng bénh nhan bi nam, lugng mach mau trén da ting 68,75% 1a rd rang so v&i ngudi binh thuong (Kim
va cong su, 2007). Nhu da dé cap trude day, dudng bao va té bao sing co thé tao ra sy tao mach thdng qua su
gia tang bai tiét VEGF, ting cudng TGF-B va FGF-2, do d6 c6 thé tao ra nhiéu mach mau I6n va gidn né hon, xir
ly van d& tang sinh mach mau duoc coi 1a muc tiéu quan trong trong diéu tri nam (Kim et al. ., 2005; Kwon va
Park, 2014a; Kwon va cong su, 2016). Mic du VEGF 1a mot yéu t6 tao mach quan trong nhung khong c6 du
bang ching két ndi n6 vai qué trinh hinh thanh hic té. Cac ly do khac gay ra tinh trang tang cuong mach mau la
hién tuong 130 hoa da do &nh sang mat troi do tia cuc tim gy ra va su gia ting cac cytokine nhu yéu té té bao
gbc (SCF), téng hop oxit nitric cam tng (iNOS) va c-KIT (mot cytokine gay héc tb manh) (Kang va cong su,
2006). ; JO va cong su, 2009). Tém lai, 6 vé nhu cac chat chong tao mach s& 1a mot phuwong phap diéu tri nam
day htra hen (Kwon va cong su, 2016).

3.5. Ph4 v mang day.

Sy pha v& mang day 1a mot phat hién quan trong trong tinh trang nam. Két qua caa mot nghién ciru gan day
chi ra rang sy phé vd mang day tir 83%-95% la rd rang & bénh nhan bi ndm thdng qua céc k¥ thuat nhuom khac
nhau (Torres-Alvarez va cong su, 2011). Tiép xdc véi tia cuc tim kéo dai co thé kich hoat ma tran
metallicoproteinase-2 (MMP-2) va MMP-9 ¢ mang day, dan dén suy thoai collagen loai 4 va 6 va tich tu nhiéu
sogi elastin hon & bénh nhan ndm (Inomata et al., 2003). Hon nira, Cadherin-11, mét phén tir bdm dinh c6 trong
nguyén bao sgi, c6 thé kich hoat MMP, tir d6 dan dén suy giam collagen nhiéu hon va ting cuong cac soi elastin
trén da. Ngoai ra, Cadherin-11 c6 thé kich hoat qué trinh hinh thanh hic t6 trong té bao hac té (Kim va cong su,
2016). Hon nita, cac yéu td khac nhau bao gom 130 hoa, qua trinh hinh thanh va cac yéu té méi trudng c6 thé dan
dén ton thuong mang day va do do cac té bao melanocytes va melanin di chuyén dé& dang hon dén cac 16p da va
tich tu chding trong 16p ha bi. Nhitng té bao tich tu & 16p ha bi nay duoc goi la té bao hic td lo lung thuong thay
& nhitng bénh nhan bi ndm (Kang va cong su, 2002; Torres-Alvarez va cong su, 2011). Hién tuong nay ¢ thé
gay ra phan @ng khang tri & bénh nhan bj nam, lam ting kha ning tai phat (Sanchez va cong su, 1981). V& van
dé nay, viéc phuc hdi mang day va ngin chin su giai phong cac té bao hac t6 va melanin vao 16p ha bi 1a diéu
can thiét dé diéu tri nam 1au dai. Do d6, bat ky kich tng da nao do su pha v& mang day déu co thé 1am tinh trang
nam tro nén tram trong hon va ciing c6 thé gay ra tinh trang ndm dai dang hodc tai phét (Kwon va cong su, 2016).
3.6. Co ché bénh ly khac.

Estrogen c6 thé 1a yéu t6 gop phan quan trong vao sy phat trién ctia ndm va tac dung cua né chu yéu thay &
phu nit sau tudi day thi va phu nit mang thai ciing nhu & phu nit sir dung thudc tranh thai. Hon nita, Sy gia ting

thu thé estrogen va progesterone thé hién rd rang & 16p ha bi va biéu bi cua cac ton thuong nam. Thong qua viéc
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estrogen lién két vai thu thé caa né, yéu t phién ma tyrosinase va microphthalmia (MITF) c6 thé duogc kich hoat
va do d6 melanin sé& ting 1én (Cohen, 2017). Estrogen ciing c6 thé lam ting sy biéu hién cua protein mién PDZ
than-1 (PDZK-1), ¢6 thé ting cuong qua trinh hinh thanh melanosome va chuyén melanosome (Lee, 2015).

Tiép xuc 1au dai vai birc xa tia cuc tim cd thé gay viém va ting cudng cac nguyén bao soi trén da, tir d6 tao ra
SCF c6 thé lién két vai thu thé caa n6 (thu thé c-KIT hoic cu thé hon 1a thu thé m-KIT) va do d6 san xuat melanin
thdng qua kich hoat cac con dudng tyrosine kinase trong té bao hac t6 (Yuan va Jin, 2018; Rajanala va cong su,
2019b). Tinh trang viém do tia cuc tim thuong xay ra do su gia ting ndong do cyclooxygenase-2 (COX-2) va
prostaglandin, tir d6 c6 thé ting cudng con duong tyrosinase va kich thich qué trinh san xuat melanocytes va
melanogen. Do d6, c6 vé nhu chat tc ché COX s& 1a loai thudc haa hen gidp lam giam céc tén thuong do ndm
(Kim va cong su, 2012; Rajanala va cong su, 2019b). Ngoai ra, su gia ting superoxide effutase va giam dang ké
nong do glutathione, nguyén nhan chinh gy ra stress oxy hoa, 1a diéu hién nhién & nhitng bénh nhan bi ndm
(Kuthial va cong su, 2019).

Hon nita, thdng qua birc xa UVB, cac té bao sing c6 thé 1am ting sur tiét ra cac cytokine, cac yéu to ting
truong va hormone bao géom iNOS, tir d6 kich thich san xuat melanin trong céc té bao hac t6 (IMOKAWA va
cong su, 1998; Taraz va cong su, 2017).

That thi vi khi biét ring, mac du toan bo khudn mat déu tiép xdc véi anh nang mit troi, nhung chi mot sé
ving, dac biét 1a nhitng ving cé tuyén bd nhon tap trung bao gom tran, ma va méi trén 1a thuong bi nam hon. N6
c6 thé 1a do céc ving da nay c6 kha nang hap thu vitamin D, cac cytokine khac nhau va san xuat cac yéu té ting
truong khéac nhau (Abdel-Naser va cong su, 2012).

4. Phén loai nam.

Nam da c6 thé duoc phan loai trén 1am sang la cac mang nam trung tam mit (c6 ty 1é mac cao nhat), cac mang
nam & ving ma va ham dudi. O kiéu trung tam mat, tran, mé, cam, mii va moi trén o lién quan. Trong khi nam
ma, ma va mii va nam ving ham dudi thi c6 lién quan dén nhanh xwong ham dudi (Guarneri, 2014). Ngoai ra,
nam c6 thé dugc phan loai dya trén do sau ciia melanin. V& vin dé nay, qua phuong phap kiém tra bang dén cua
Wood, nam dugc phan thanh loai thugng bi bi, bi, hdn hop va trung gian trong d6 nam thurong bi 12 loai pho bién
nhat & nhitng bénh nhan c6 ton thuong nam. Tuy nhién, do su khéc biét gitta ky thuat dén Wood va két qua md
bénh hoc in vivo trong phan loai nam, kinh hién vi déng tiéu phan xa (RCM) da duoc gigi thiéu (Liu va cong s,
2011). Dya trén hinh anh RCM, nam c6 thé dugc phan thanh loai thuong bi va hdn hop dé pht hop hon véi két
qua md bénh hoc (Kang va Bahadoran, 2012). Ky thuat RCM 1a mét ki thuat hinh anh in vivo khdng xam lan,
c6 thé duoc str dung trong phan tich da bang kinh hién vi véi do phan giai cao va khéng can chuan bj sinh thiét

da (Liu va cong su, 2011).

5. Lwa chon diéu tri va han ché.

Nhu duoc hién thi trong Hinh 2, nhiéu lya chon diéu tri khac nhau da dugc xem xét trong viéc kiém soat nam
(Goel va Trivedi, 2023; Li va cong su, 2023). V& van dé nay, hau hét déu tién hanh bao vé da khoi &nh sang,
nhitng anh huong dén hoat dong cua té bao hic t6, diéu chinh cac té bao thuong bi va bao gom té bao noi mo,

nguyén bao si, té bao mast, té bao ba nhon va té bao sung, tir 46 c6 thé anh hudng dén hoat dong cua té bao hic
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t6 va ddo nguoc ton thuong mo bat thuong va qué trinh 130 hda (Kwon va cong su, 2019). Hydroquinone nhu
mot chat 1am mét sic t6 tai chd 1a mot trong nhitng lya chon diéu tri dwoc st dung phd bién nhat trong quan ly
nam. Tuy nhién, céc chat lam mat sic té tai chd khéac bao gom niacinamide, axit azelaic, 4-n-butylresorcinol, axit
kojic, resveratrol va axit ascorbic dwgc xem Xét trong viéc kiém soat nam. Ngoai ra, cac chat chéng 3o hoa da
duoc thém vao céc chat khir sic to dé tao ra phan (ng 1am sang téi wu. V& van dé nay, liéu phap phéi hop thude
ba thanh phﬁn tai chd chira hydroquinone 4%, tretinoin 0,05% va fluocinolone 0,01% da nhan duoc su Chép thuan
cua Cuc Quan ly Thuc phiam va Dugc pham Hoa Ky (FDA) trong quan ly ndm. Tretinoin ¢6 ca dac tinh giam sic
t6 va chdng 1o hoa. Trong khi d6, cac steroid bao gom fluocinolone c6 thé tc ché ton thuong da do viém va hinh
thanh hic t. Bén canh céc lra chon diéu tri bang thudc va tri liéu khac nhau, nhiéu phuong phéap diéu trj theo
quy trinh bao gom liéu phép laser, liéu phap anh sang va lan kim vi diém da duoc xem xét trong diéu tri nam
(Kwon va cong su, 2019).

Hinh 2. C4c lya chon diéu tri dung thubc va khdng ding thudc khac nhau dugc xem xét trong quan Iy nam.

Melasma
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quan 1y nam, tuy nhién, day la mot ching rdi loan da man tinh va tai phat. Do do, diéu tri nam, dic biét & nhiing
bénh nhan c6 loai da sim mau duoc phan loai tir Fitzpatrick loai IV dén VI, 1a mot thach thic do kha nang tai
phat va dé bj tang sac t6 sau viém (PIH) (Rodrigues va Pandya, 2015). Cac tac nhan diéu tri tai chd va toan than
khac nhau ciing nhur cac phuong phap diéu tri theo quy trinh dugc xem xét trong quan 1y ndam dwoc tém tat nhu
sau.
5.1. Thuéc thoa diéu tri nam.

Puong dung tai chd da duoc coi 1a chién luoc chinh dé diéu tri nam. So d6 vé cac tac nhan tri lidu khac nhau

va co ché hoat dong cua ching trong viéc kiém soat nam dwgc trinh bay trong Hinh 3.
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Hinh 3. So d6 vé cac tac nhan tri liéu khac nhau va co ché hoat dong caa ching trong viéc kiém soat nam.
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5.1.1. Kem chéng nang.

Chién Iuoc quan trong dé quan Iy nam 1a bao vé da khoi anh nang mot cach nhit quéan théng qua viéc sir dung
cac loai kem chéng nang phd rong veéi chi sé chdng nang (SPF) & mirc cao dang chua y 1a 50+ va PPD 14 +++ hoic
++++) (Jansen va cong su, 2013). Lo hda da do anh sang mat troi dwoc mo ta 1a sy tich tu elastin bat thuong
trong I6p bi do tiép xdc véi anh nang mit troi 1au dai hodc qua trinh quang hoa. Muc d6 elastin do ning luong
mat troi cao di dugc quan sét thiy ¢ da ctia bénh nhan bi nam. Hon nita, kiém tra mé hoc cho thiy da nam day
hon, cong hon va chira nhiéu soi elastin phan manh hon so v6i da binh thuong (Rajanala et al., 2019a). Ngudi ta
da bao cdo rang Vviéc tiép xuc kéo dai véi ca tia cuc tim va anh sang kha kién cd thé dan dén ting sic té & moi
loai da, dic biét 1a nhitng lan da sam mau (Mahmoud va cong su, 2010). Do d6, mét trong nhitng phuong phap
quan trong nhat trong quan Iy ndm va c6 kha ning giam thiéu su tién trién cia n6 1a bao vé da khoi anh sang. Vi
vay, Viéc sir dung thuong xuyén kem chéng ning clng véi cac tac nhan tri liéu khac co thé cai thién két qua 1am
sang ¢ bénh nhan bi ndm (Lakhdar va cong su, 2007).

5.1.2 Hydroquinone.

Hydroquinone 1a mot chat hydroxyphenolic tu nhién duoc st dung rong rai trong diéu tri ndm (Gupta va cong
su, 2006; Tse, 2010). Céac cong thtc boi tai chd cua hydroquinone c6 san trén thi truong véi nong do tir 2%—4%
va duoc khuyén nghi 1a tiéu chuan vang cho cac réi loan ting sic tb bao gébm ca nam (Boo, 2021). Hydroquinone
c6 thé pha v ciu trdc cua té bao hic td va ic ché canh tranh tyrosinase (Adalatkhah va Sadeghi-Bazargani, 2015;
McKesey va cong su, 2020; Suryantari va cong su, 2020), do d6 né cé thé @c ché su chuyén d6i 1-3,4-
dihydroxyphenylalanine thanh melanin (Tse, 2010) va tiép tuc gy ra hoai tir melanin, diéu nady c6 thé tranh duoc
qua trinh hinh thanh héc té. Mac du ¢ nhiéu bang ching vé tac dung cd loi cia hydroquinone tai chd trong diéu
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tri ndm (Haddad va cong su, 2003; Nordlund va cong su, 2006a; Tirado-Sanchez va cong su, 2009; Khosravan
va cong su, 2017), tuy nhién nd c6 thé gay ra nhidu phan tng bét lgi khac nhau bao gém ngira, ban do, viém da
tiép xdc va bénh ochronosis (Adalatkhah va Sadeghi-Bazargani, 2015; McKesey va cong su, 2020; Suryantari va
cong su, 2020). Ochronosis ¢d thé xay ra théng qua viéc st dung hydroquinone kéo dai ma khong c6 du bién
phap bao vé khoi anh sang (Bronzina va cong su, 2020). Hon nira, bénh bach cau, mét sic té vinh vién, giam sac
t6 giéng bach bién (Zhang va cong su, 2019) va kha ning xuat hién ung thu c6 thé phét trién do tac dung phu cua
hydroquinone (Briganti va cong su, 2003; Westerhof va Kooyers, 2005). Tuy nhién, cac phan tng bat lgi néu
trén c6 thé duoc ngin chin thdng qua viéc theo ddi bénh nhan cin than va han ché thoi gian diéu tri bang
hydroquinone (Nordlund va cong su, 2006b).

5.1.3. Retinoids.

Tt ca axit trans retinoic (ATRA), isotretinoin, retinol, retinaldehyd, tazarotene va adapalene déu nam trong
sb cac retinoids duoc sir dung 1am chat khir sic té trong quan Iy ndm. Ching cé thé duoc st dung véi muc dich
trc ché hoat dong tyrosinase, giam su van chuyén melanin, tang toc d6 luan chuyén té bao sing, phan tan melanin
va tang cuong tham thau vao da qua 16p stng (Ortonne, 2006). Do do, retinoids ¢6 thé duoc sir dung dong thoi
véi cac chat tri liéu tai chd khac dé tang cudng kha nang tham thau vao da (Ortonne, 2006; McKesey va cong su,
2020).

Viéc ap dung tretinoin (ATRA) trong cac ton thuong nam & nong do tir 0,05%-0,1% c6 thé lam giam sac té
da mot cach hiéu qua. Kha nang lam mat sic té nay c6 thé 1a do su Gc ché phién ma tyrosinase va lam gian doan
qua trinh tdng hop melanin (Rendon va Dryer, 2016; McKesey va cong su, 2020). Mac di hiéu qua cua tretinoin
trong quan 1y nam da duoc xac dinh, tuy nhién, can cé thoi gian diéu tri toi thiéu la 24 tuan dé dat duoc hiéu qua
1am sang. Hon nita, viéc boi retinoids tai chd trén cAc ton thuong nam c6 thé lién quan dén tinh trang ting sac t6
thir phét do kich ing do thude gay ra (Pictowska va cong su, 2022). Retinoids bdi tai chd cling c6 thé gay ban do,
kho da, bong troc va nhay cam vai &nh séng (Ball Arefiev va Hantash, 2012; Chandorkar et al., 2021). Hon nira,
cam giac nong réat va cham chich 1a rd rang & mot sé bénh nhan. Tuy nhién, nhiing phan wng bat loi ndy cha yéu
duoc dung nap tét (Rendon va Dryer, 2016; Gonzélez-Molina va cong su, 2022).

5.1.4 Corticosteroids.

Corticosteroids c6 vai tro quan trong trong viéc tc ché qué trinh hinh thanh hac té do birc xa UV-B gay ra. Co
ché hoat dong tiém nang cua ching 1a uc ché prostaglandin va cytokine, bao gom noi md 1 va yéu té kich thich
dai thuc bao bach cu hat (GM-CSF), la nhitng chat kich thich chinh san xuat melanin (Ebanks va cong su, 2009).
Corticosteroids 1a chat lam giam sac t6 don tri liéu da dugc ching minh 13 ¢6 hiéu qua han ché va ciing c6 thé
gay ra cac phan ung bat loi tiém an bao gdbm teo thuong bi, gidn mao mach, mun trimg cé, ban d6 giéng bénh
rosacea va viém da quanh miéng (Menter, 2004). Vi vay, s& hop 1y hon néu sir dung corticosteroid déng thoi voi
c4c thude boi khac dé diéu tri nam (Menter, 2004; Gonzéalez-Molina va cong su, 2022).

5.1.5. Liéu phap phdi hop thudc boi 3 thanh phan.

Hiéu qua 1am sang cua lidu phap két hop thudc ba thanh phan (TC), con duoc goi 1a cng thic Kligman's-
Willi, da dugc ching minh & bénh nhan nam. Mot loai kem két hop ba thanh phan cai tién bao gom hydroquinone,
retinoids va steroids ndng do thap da duoc coi la mot phac dd diéu tri dé kiém soat nam. Dya trén cac nghién cau

trude day, liéu phap phdi hop thudc ba thanh phan nay duoc dung nap tét va c6 du hiéu qua 1am sang. Viéc bd
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sung steroids vao su két hop giita hydroquinone va ATRA c¢6 thé &c ché hiéu qua céc cytokine bai tiét co lién
quan dén viéc kich hoat té bao héc té cho qué trinh téng hop melanin. Hon nita, viéc &p dung ché do tri liéu két
hop thudc ba thanh phan nay cé thé 1am giam ty 18 viém va kich @ng da do hydroquinone hoac retinoids gay ra
(Gupta va cong su, 2006).

Kem Tri-Luma® chira hydroquinone 4%, tretinoin 0,05% va fluocinolone acetonide 0,1% da dugc FDA cap
phép dé kiém soat ndm va nén boi mot 1an mdi ngay I18n ving da mat bi anh hudng trong it nhét 8 tuan (Ferreira
Cestari et al. , 2007; Spierings, 2020) Ngudi ta dd bao céo rang su khéc biét vé hisu qua 1am sang cua kem két
hop ba than phan va hydroquinone r rang hon & nhitng bénh nhan cé tong mau da sim hon va ca & nhitng ngudi
c6 loai nam hon hop (Chan va cong su, 2008).

5.1.6. Azelaic acid.

Axit Azelaic c6 thé e ché enzyme ty thé va tong hop DNA trong té bao hic td, co thé gay doc té bao. Tac
dung tic ché tyrosinase cua axit azelaic co thé ngan chan sy tong hop DNA trong céc dong té bao khéi u ac tinh
ma khong c6 nguy co giy ra cac phan ung bat lgi c6 hai bao gom chang ochronosis (Balifia va Graupe, 1991;
Gonzalez-Molina va cong su, 2022). Cac nghién ctru trude day da so sanh hiéu qua Idm sang cua axit azelaic voi
hydroquinone trong viéc kiém soéat tinh trang ting sic té da. Dua trén cic bao céo, axit azelaic vuot troi hon
hydroquinone trong diéu trj ting sac té (Balifia va Graupe, 1991; Farshi, 2011a; Komal va cong su, 2021; Sobhan
va cong su, 2023). Mac du tiém nang diéu tri day hta hen cua axit azelaic trong tri nam, tuy nhién do kha niang
hoa tan trong nuéc han ché va tinh tham thau cua da kém, cac cong thirc bdi tai chd thong thudng ciia nd da duoc
ché tao vai lidu luong cao hon (10%—20%) dé dat dugc két qua 1am sang mong mudn (Sieber va Hegel, 2014;
Sobhan va cong su, 2023). Cac phan tng bat lgi phd bién nhat da dugc béo cdo vai cac cong thire axit azelaic tai
chd 14 nong rat, ngira, cham chich, kho va ban do tam thoi va nhe (Kirsch va cong su, 2019; Malik va cong su,
2019; Pekmezci, 2019; Searle va cong su, 2022).

5.1.7. Tranexamic acid.

Viéc str dung axit tranexamic trong diéu trj nam lan dau tién dugc ghi nhan vao nam 1979. Axit tranexamic 1a
mét chat chdng plasmin 1am giam sy hinh thanh axit arachidonic, tir ¢ lam giam hormone kich thich té bao hic
t6 (MSH) va san xuét sic té (Kanechorn va cong su, 2012b). Hon nita, axit tranexamic cé thé wc ché sic t gay
ra do tiép xUc véi anh nang mat troi va birc xa tia cuc tim (Shihab et al., 2020). Hon nita, nguoi ta ¢a chang minh
rang endthelin-1 va VEGF, nhiing chit chju trach nhiém ting cuong tudi mau ¢ cac ton thuong nam, cé thé bi
giam bat khi str dung axit tranexamic. Axit Tranexamic c6 thé duoc st dung qua duong udng, trong da hoic tai
chd dé diéu tri nam (Shankar va cong su, 2014; Adalatkhah va Sadeghi-Bazargani, 2015; McKesey va cong su,
2020; Suryantari va cong su, 2020).

Str dung axit azelaic 20% tai chd va axit tranexamic 5% cho thay két qua day hira hen trong viéc kiém soéat
tinh trang ting sic t5 sau viém & nhiing bénh nhan dugc chan doan mac bénh mun trieng ca. Tuy nhién, ¢6 vé nhu
axit tranexamic boi tai chd s& an toan hon so véi axit azelaic trong diéu tri tang sdc td (Sobhan va cong su, 2023).
5.1.8. Kojic acid.

Axit Kojic co thé c6 hiéu qua trong viéc kiém soat ndm thong qua viéc wc ché tong hop tyrosinase tu do
(VIEIRA BRAZIL va cong su, 2023). Kojic dipalmitate 1a dan xuat este hoa cua axit kojic c6 thé trai qua qua

trinh thity phan tai chd & cac 16p da khéc nhau dé giai phong axit kojic. Axit kojic dugc giai phong c6 thé tc ché
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hon nita qué trinh tdng hop tyrosinase va melanin. Uu diém chinh cua kojic dipalmitate so vai axit kojic 1a kha
ning quang hoa, 6n dinh nhiét va én dinh & pham vi pH rong trong cac cong thac bdi ngoai da khac nhau. Tuy
nhién, do tinh chit két tinh, tinh wa m& cao va kha ning hoa tan trong nudc thip cua kojic dipalmitate, viéc két
hop n6 trong cac cong thic thude bdi s& kho khan hon (Zilles va cong su, 2023). Dua trén cac nghién ciru trudc
day, su két hop gitra axit kojic tai chd va hydroquinone s& 1a mot ché do diéu tri khir sac to day hira hen. Axit
Kojic ciing c¢6 thé dugc sir dung trong bénh viém da tiép xdc kich tng va erythema (Deo va cong su, 2013; Yenny,
2018). Cac nghién ctru trude day di bao céo két qua hiéu qua 1am sang thuan lgi cua cac cong thuc axit kojic tai
chd & néng do khac nhau, riéng 1é hozc két hop véi cac tac nhan tri liéu khac (Monteiro va cong su, 2013; Saeedi
va cong su, 2019).

5.1.9. Cysteamine.

Cysteamine la mot aminothiol sinh tdng hop duoc san xuét trong té bao dong vat c6 va va duogc biét dén rong
rdi nho dic tinh chdng oxy hoa (Besouw et al., 2013). Ngoai ra, nhiéu nghién ciru in vivo va in vitro da ching
minh dic tinh chdng ung thu va chdng dot bién ciia n6. Hon nita, Cysteamine da dugc cong nhan 1a chat lam mat
sac té hiéu qua trong diéu tri ndm (Besouw va cong su, 2013). Mic du co ché chinh xéc vé kha ning khtr sic tb
ctiia Cysteamine van chua rd rang, tuy nhién, da c6 bao céo rang khong lién quan dén doc tinh té bao hac t6 (Qiu
va cong su, 2000; Karrabi va cong su, 2021). Mac du c6 nhiing két qua day hira hen vé liéu phap diéu tri ndm
bang Cysteamine tai chd vé mat hiéu qua va an toan 1am sang, tuy nhién, viéc &p dung né van con nhiéu thach
thirc do tinh khéng on dinh va mai kho chiu dugc tao ra trong qua trinh oxy hda (2013).

5.1.10. Ascorbic acid.

Axit ascorbic, con duoc goi la vitamin C, 1a mét chat chdng oxy hoa cé thé lién két véi ddng va tc ché thanh
cong enzyme tyrosinase. Do d6, n6 ¢6 thé ngan chin qué trinh oxy hda ciia cic chat trung gian melanin. Do dé,
viéc san xuat melanin trong qué trinh hinh thanh hac t6 s& bi uc ché khi sir dung axit ascorbic (Ebanks va cong
su, 2009; Telang, 2013). Dya trén cac nghién ciu trude day, axit ascorbic, nhu mot chat khir sac té, ¢6 thé duoc
dung nap tdt véi nguy co kich tng tdi thiéu so vaéi hydroquinone 4% tai chd (Espinal-Perez va cong su, 2004
Hwang va cong su, 2009). Cac cong thirc vitamin C bdi ngoai da khac nhau véi nong do trong khoang 3,75%-—
30% da dugc xem xét trong diéu tri ndm, tuy nhién, trong hau hét cac nghién cau, ndng do vitamin C nhé hon
10% cho muc dich diéu tri ndm va ton thuong da do 4nh sang (Correia va Magina, 2023).

5.1.11. Glycolic acid.

Axit glycolic, dudi dang axit a-hydroxy (AHA), ¢6 vai trd quan trong trong viéc pha v su bam dinh cua té
bao va 1am bong tréc da. Ngoai ra, axit glycolic c6 thé ac ché hoat dong cua tyrosinase va do d6 ngin chin viéc
san xuat melanin (Chaudhary va Dayal, 2013; Austin va cong su, 2019). Nhiéu nghién ciru d3 chi ra rang 16t da
bang axit glycolic c6 thé lam tang hiéu qua 1am sang caa cac thude boi khac, dac biét & nhitng ngudi €6 tong mau
da sAm mau hon (Ibrahim va cong su, 2015; Choi va cong su, 2019). Cac phan wng bét loi phd bién nhit cua axit
glycolic tai chd 1a ban do, ngira va viém tir nhe dén trung binh. Viéc st dung cac chét gitr am cuong do cao s&
hiru ich dé giam bot nhitng phan tng bat loi nay (Ibrahim va cong su, 2015).

5.1.12. Niacinamide.
Niacinamide, con duoc goi la vitamin B3, 1a dang hoat d6ng cua niacin (Farshi, 2011b: Rolfe, 2014) va cd thé

duoc sir dung trong diéu tri nam (Navarrete-Solis et al., 2011) va rdi loan ting sac t6 (Kimball et al., 2010) théng
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qua viéc diéu hoa chuyén melanosome tir t& bao hic t sang té bao simg. Do d6, niacinamide c6 thé lam giam sy
tich tu melanin & cac 16p da. Ngoai kha ning 1am mét sic t6, niacinamide con thé hién dic tinh chdng viém va
bao vé da trude nhitng thay doi thoai hda do anh nang mat troi (Farshi, 2011b; Rolfe, 2014). Vé van dé nay, viéc
st dung niacinamide tai chd da duoc xem xét rong réi trong viéc kiém soat nam. Viéc sir dung niacinamide tai
chd kéo dai c6 thé di kém véi mot s6 phan tng bét loi nhe bao gdm bong nhe, ban d6 va ngtra (Taylor va cong
su, 2003).

5.1.13. Salicylic acid.

Axit salicylic, dudi dang axit p-hydroxy (BHA), thuong duoc sir dung trong cac san pham my pham nhu mot
chat tay té bao chét nham muc dich lam sang da. Tac dung nay c6 thé 1a do kha ning tiéu sirng va kha nang hoa
tan lipid caa no. Ngoai ra, axit salicylic con c6 dic tinh khang khuan va chng viém. Viéc sir dung axit salicylic
tai chd trong diéu tri ndm c6 thé dan dén mot s6 phan tng bét lgi bao gém ban d6, cam giéc néng rat, kich ang,
bong troc, phdng rop hoic dong vay (Dahl va cong su, 2013; Gonzalez-Molina va cong su, 2022). Hiéu qua cua
16t da bang axit salicylic trong diéu tri nam c6 thé dwoc nang cao thdng qua liéu phéap két hop vai axit mandelic
(Spierings, 2020).

5.1.14. Arbutin.

Arbutin 12 mét glucopyranoside hitu co c6 thé tc ché hoat dong cuia tyrosinase va tranh su trudng thanh cua
té bao hic t6 ma khong c6 nguy co bi tAc dung doc hai. Ngoai ra, deoxy-arbutin 1a chat wc ché tyrosine
hydroxylase phu thudc vao liéu luong, c6 thé tc ché hon nita qua trinh hinh thanh hac t6. Do d6, arbutin bdi
ngoai da c6 kha ning lam sang da s& 0 trién vong trong diéu tri ndm va ting sic té (Raton, 2011; Searle et al.,
2020).

5.1.15. Céc thuéc thoa khéc.

Céc chat bdi ngoai da khac bao gom thiamidol, axit linoleic, axit phytic, chiét xuat nAm men, chiét xuat dau
tam, rucinol, undecylenoyl phenylalanine va cac yéu tb ting trudng thuong bi da dugc bao céo trong cac nghién
ctru trude day 1a hop chat hiéu qua trong quan Iy ndm (Lee va cong su, 2002; Gupta va cong su, 2006; Khemis
va cong su, 2007; Alvin va cong su, 2011; Katoulis va cong su, 2014; Lyons va cong su, 2018; Huerth va cong
su, 2019; Gonzalez-Molina va cong su, 2022).

5.2. Thuéc udng diéu tri nam.
5.2.1. Tranexamic acid.

Axit tranexamic duong udng da dugc ching minh 12 ¢6 hiéu qua nhu mot lidu phap b trg cho cac truong hop
nam dai dang hoic 1a phuong phap diéu tri thir hai hogc thi ba (Kim va cong sur, 2017). Axit Tranexamic thuong
duogc dung trong diéu tri ndm véi liéu 250 mg hai 1an mdi ngay (Shin va cong su, 2013) don tri liéu hoic két hop
véi céc lva chon diéu tri khéac (Karn va cong su, 2012; Kim va cong su, 2017; Bala va cong su ., 2018). Nhiéu
thir nghiém 14m sang da chi ra rang tac dung khir sic t6 cua axit tranexamic duoc quan st thay sau mot dot diéu
tri it nhat 2-3 thang (Lee va cong su, 2016a; Kim va cong su, 2017). Khong nén rit ngan thoi gian diéu tri bang
axit tranexamic do nguy co tai phat nam cao sau khi ngirng thudc (Kim va cong su, 2017). Céc phan tng bat lgi
c6 thé xay ra khi diéu tri bang axit tranexamic duong udng 1a chudng bung, dau dau va kinh nguyét khong déu,
hiém gap va thoang qua (Lee va cong su, 2016a). Mdi quan tim chinh lién quan dén liéu phap diéu trj bang axit

tranexamic toan than 14 nguy co xay ra cac bién cb huyét khdi. V& van dé nay, nén xem xét sang loc chinh xac
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tién sir c4 nhan va gia dinh vé cac bién cb huyét khéi, dot quy va bénh tim trude khi bat dau tri liéu (Ball Arefiev
va Hantash, 2012; Lee va cong su, 2016a).

5.3. Cac diéu tri khac.

5.3.1. Glutathione.

Glutathione 1a mat tripeptide sinh tdng hop bao gom glutamate, cysteine va glycine, duoc coi 1a mét trong
nhitng chat chong oxy héa noi sinh manh nhat. Co ché 1am séng da cua glutathione c6 thé 1a do su uc ché
tyrosinase va sy thay d6i hon nira trong qué trinh chuyén déi eumelanin thanh pheomelanin (Pillaiyar va cong
su, 2017; Weschawalit va cong su, 2017; Grimes va cong su, 2019).

5.3.2. Carotenoids.

Carotenoids 1 cac sic t ty nhién dwoc chiét xuat tir thyc vat, tao va vi khuan quang hop. Chung duoc biét
dén véi dic tinh chéng viém, chdng oxy héa va bao vé da khoi anh sang cé thé ngan chin qua trinh 140 hda do
anh sang (Galasso va cong su, 2017).

5.3.3. Thiamidol.

Thiamidol 1a mot chat wc ché tyrosinase manh c6 thé ngan ngtra hiéu qua tinh trang ting sac té do UVB gay
ra (\Vachiramon va cong su, 2021). Két qua caa mot thir nghiém 1am sang ngau nhién cho thay hiéu qua caa kem
thiamidol 0,2% twong duong vai kem hydroquinone 4% (\Vachiramon va cong su, 2021).

5.3.4. Chét chéng oxi hoa.

Céc chat chong oxy hoa khéc nhau bao gdom axit ascorbic va kém thuong duoc sir dung thong qua duong boi
hoic duong udng dé kiém soat nam (Sarkar va cong su, 2012b; Yousefi va cong sy, 2014). Viéc bdi vitamin C
va kém tai chd da giup cai thién dang ké cac ton thuong da vai it phan ang bét loi nhat (Sharquie va cong su,
2008; Hwang va cong su, 2009). Cac chat chdng oxy héa khac bao géom hdng sam Han Quéc (Song va cong su,
2011), Petroselinum Crispum (Khosravan va cong su, 2017), va chiét xuit hoa lan ciing dugc xem xét trong diéu
tri ndm va cho thay hiéu qua va kha niang dung nap thuan lgi (Tadokoro va cong su, 2010).

5.3.5. Pycnogenol.

Pycnogenol 13 mot chiét xuat thao dugc d duoc tiéu chuan héa véi kha dung sinh hoc cao, tac dung hiép dong
Vi cac chat 1am séng da khac va kha ning gay doc thip qua duong udng. Pycnogenol gitp giam tinh trang ting
sac to ¢ bénh nhan nam sau 1 thang diéu tri toan than (Sarkar va cong su, 2012b; Babbush va cong su, 2021).
5.4. Thi thuat diéu tri.

5.4.1. Lot da bang hoa chat.

Lot da bang héa chat bao gom axit glycolic, axit salicylic hodc axit trichloroacetic di dwoc xem Xét trong viéc
kiém so&t nam va cho thay hiéu qua 1am sang ¢ miac vira phai. Tuy nhién, 16t da biang hoa chat c6 thé gay kich
g, rat va viém sau khi diéu tri va cling c6 thé gay tai phat nam (Sheth va Pandya, 2011; Sarkar va cong su,
2012a). Axit Glycolic dwgc st dung phé bién nhat dé diéu tri nam (Erbil va cong su, 2007). Dua trén cac nghién
ctru trudce day, liéu phap don tri liéu hodc két hop axit glycolic voi hydroquinone va tretinoin déu khdng mang
lai két qua 1am sang vuot troi va co thé gay ra nhiéu phan ang bat loi hon (Lim va Tham, 1997; Faghihi va cong
su, 2011; Chaudhary va Dayal, 2013).
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5.4.2. Liéu phap laser va anh sang.

Céc liéu phap diéu tri bang laser va &nh sang 1a nhitg phuong thiic sir dung ning luong dnh sang dé diéu tri
c4c ton thuong da (Pictowska va cong su, 2022). Liéu phap laser va anh sang duoc coi |2 lya chon diéu tri thi ba
trong quan ly nam cho nhing nguoi khong dap (ng véi cac tac nhan tri liéu tai chd va 16t da bang hoa chat. Liéu
phap laser va anh séng c6 thé day nhanh qué trinh loai bo melanin (Trivedi va cong su, 2017). Anh séng xung
cuong do6 cao (IPL), laser Q-switching luu lwong thap (LFQS), laser phan doan khong xam Ian (NAFL) va laser
picosecond 1a mét trong nhitng liéu phap anh sang va laser dugc sir dung thudng xuyén nhét trong quan Iy ndm
(Goel et al. , 2011). Tuy nhién, phan (ng cua bénh nhan c6 thé khong thé doan trudc va dan dén tinh trang ting
sic t6 tai phat (Hofbauer Parra va cong su, 2016; Pictowska va cong su, 2022).

5.4.3. Micro-needling.

Micro-needling thuong dugc coi 1a phwong phép diéu tri kich thich san sinh collagen, bao gém viéc choc thing
da nhiéu 1an bang kim siéu nho vo tring (Ball Arefiev va Hantash, 2012). Quy trinh nay cé thé tao ra phan tng
sinh ly gitp tao diéu kién thuan loi hon nita cho qué trinh phuc hdi vét thuong ciing nhu tong hop collagen va
elastin (Bailey va cong su, 2022). Micro-needling cé thé duoc sir dung dé ting cuong kha nang van chuyén duoc
pham qua da. Micro-needling cd thé bao ton tinh toan ven caa Iép thuong bi ddng thoi cd thé day nhanh qua trinh

chira lanh va giam nguy co nhiém triing va hinh thanh seo (Cohen va Elbuluk, 2016; Saleh va cong su, 2019).

6. Phwong phap méi trong diéu tri nam.

Cac phan tng c6 hai khac nhau caa thude c6 lién quan dén diéu tri toan than va ciing c6 nhiéu thach thic lién
quan dén kha nang tham thau qua da va hiéu qua 1am sang cua cac cdng thire thong thuong tai chd duoc xem xét
trong quan ly ndm. Vé van d& nay, trong nhitng nim gan day, cac phuong phép tiép can méi bao gom viéc sir
dung cdng nghé nano trong viéc phan phéi thudc boi tai chd c6 muyc tiéu di dugce xem xét dé khac phuc nhitng
nhugc diém nay va mang lai phan tng 1am sang t6i uu (Salvioni va cong su, 2021). Do d6, céc loai hat nano khac
nhau bao gém ca hat nano lipid , nhil twong nano/vi nhii twong, chit mang nano, hat nano polyme, tinh thé nano
va hat nano kim loai da duoc str dung lam hé théng phan phéi thudc tai chd dé quan ly nam.

6.1. Hat nano lipid.

Cac hat nano lipid rin (SLN) va chat mang lipid c6 ciu tric nano (NLC), lan luot 1a thé hé hat nano lipid tht
nhat va tht hai, c6 cac dic tinh day hta hen cho muc dich phan phdi thudc tai chd. Ngoai ra, SLN va NLC c6 thé
mang lai loi ich vuot troi vé mat tham my va da lidu, bao gom ting d6 dan hoi cho da, ting cudong hydrat hoa, cai
thién kha nang thim thau va ling dong thudc cua da ciing nhu bao vé thuc chdng lai sy thodi hoa (Hajare va
cong su, 2014; Ghanbarzadeh va cong su, 2015b).

6.1.1. SNLs.

SLNs Ia hé théng phan phéi thudc dang keo bao gom céc ma tran lipid ran ¢ nhiét do co thé va ca chat nhi
héa. Nhitng hat nano nay thudng co dudng kinh trung binh tir 50 ¢én 1.000 nm (Paliwal va cong su, 2020).

SLNs cho thay két qua day htra hen trong viéc dong géi hydroquinone nhu mét tic nhan ua nuwdc. Vé van dé
nay, viéc dong goi hydroquinone trong SLNs di kém vé&i dd 6n dinh thude cao hon truéc qué trinh oxy hoa va
tang cudng kha nang tham nhap vao da cing vai sy hap thu toan than giam di. Két qua cua cac nghién ctru trude

day vé cong thuc gel bdi tai chd cua SLNs chtra hydroquinone cho thay su ling dong thube cao hon dang ké trong
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16p thuong bi (46,5% + 2,6%) so vai gel thong thuong caa hydroquinone (15,1% + 1,8%) (Ghanbarzadeh et al. |
2015b). Ngoai ra, két qua caa mot nghién ciru vé tinh thim thau trong dng nghiém trén da chudt cho thiy sy tich
lity thudc trong cac 16p da cao hon khoang 3 1an, trong khi dong thuéc di vao pha thu thé cua té bao Franz thap
hon khoang 6,5 lan trong SLNs chtra hydroquinone ¢ so séanh véi gel hydroquinone da xac nhan kha nang hap
thu toan than giam va giam hon nita cac phan ng c6 hai cua thuéc thdng qua viéc déng goi trong SLNs (Wu va
cong su, 2017).

Viéc dong goi axit Kojic trong SLNs ¢6 thé cai thién dang ké viéc dan thudc qua da. V& van dé nay, SLNs
chua axit kojic cho thdy nong do thude cao hon trong cac 16p da, giai phdng thude duoc kiém soat va kha ning
{rc ché tyrosinase cao hon so v&i cong thirc thong thudng (Khezri va cong su, 2020b).

6.1.2. NLCs.

Dua trén két qua ctia cac nghién ctru trude day, viéc dong goi hydroquinone trong NLCs di kém vdi viée ting
cuong do on dinh cua thude, phan phdi thudc theo myc tiéu va giam kich ang da (Wu va cong su, 2019). Hon
nita, NLCs chaa hydroquinone cai thién dang ké kha nang tham thau vao da va bao vé bic xa UVA/UVB so véi
cong thie hydroquinone thong thuong (Wu va cong su, 2017).

Theo cac nghién ciu trwde day, NLCs chira axit azelaic mang lai dac tinh bit tic hon, ting cuong kha ning
tham thau vao da, dua thudc dén cac té bao hic té véi hiéu qua 1am sang dwoc nang cao (Kumari va cong su,
2015). Hon nita, kha nang giai phong bén viing cia NLCs chira axit azelaic s& thuan loi cho viéc van chuyén
thudc tai chd do su lang dong thudc cuc bd kéo dai trong céc 1op da (Tangau va cong su, 2022).

6.2. Liposomes/Nanosomes.

Liposomes la hé théng phan phéi hat nano dang bong béng hoic hinh cau bao gém cac 16p lipid kép gom
phospholipid va cholesterol. Liposomes c6 kha ning bao boc ca thudc ky nuéc va thude wa nude, ddng thoi ciing
c6 kha ning két hop véi mang té bao dé diéu chinh tinh luu dong cua nd va tao diéu kién cho thude duoc nap vao
da va phan phdi (Sharma et al., 2018). Viéc sir dung liposomes lam hé théng phan phéi thudc tai chd sé day hira
hen nhd nhiéu wu diém caa ching bao gom tang cuong kha ning tham thiu vao da qua 16p stng, tac dung gitr
am va phuc hdi da, kiém soat giai phong thube ciing nhu cac dic tinh twong thich sinh hoc va phan hay sinh hoc
(Rahimpour va Hamishehkar, 2012).

Két qua caa mot nghién ctru in vitro trude day chi ra rang liposome chira arbutin ¢ téc do hap thu va dong
thudc cham hon ciing vai su ling dong trén da cao hon va lau hon so véi dung dich arbutin. Do d6, sy hap thu
toan than cua thudc duoc nap giam dang ké théng qua viéc dong goi trong liposomes (Wen va cong su, 2006b).

Bénh nhan bi nam duoc diéu tri bang huyét thanh liposome c6 chira axit azelaic, 4-n-butylresorcinol va retinol.
Sau qué trinh diéu tri, diém MASI cua cac bénh nhan tham gia da tang tir 41,7% Ién 85%, tuy nhién, thang muc
d6 nghiém trong ciia nam (MSS) da giam tir trung binh (diém 2) xudng nhe (diém 1) trong sudt qua trinh diéu tri
(Kusumawardani va cong su, 2019).

Nhiing phat hién cua mot cudce diéu tra so bo chi ra rang liposome hydroquinone, nhu mét chat wc ché
tyrosinase, nang cao hiéu qua diéu tri mot cach hiéu qua. Cac niosomes chtra hydroquinone 4% duoc ché tao
thong qua phuong phap nhiét hach va duoc dic trung. Piém MASI thu dugc tir nghién ctiru so dd ndy cho thay
hiéu qua diéu tri dang ké caa hydroquinone liposomal so véi kem hydroquinone théng thuong (Banihashemi et

al., 2015a). Két qua cia mot nghién ctru khac chi ra rang mic du tac dung diéu trj cia hydroquinone trong diéu
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tri ndm van duoc duy tri sau khi dong goi trong liposomes, tuy nhién, khdng co su vuot troi dang ké nao so véi
kem thong thuong (Taghavi va cong su, 2019b).

Viéc két hop 4-n-butyl resorcinol vao liposomes di gitp ting cudng d6 6n dinh caa thude, cai thién kha niang
tham thu vao da, cling nhu ting kha ning tc ché tyrosinase, tir d6 dan dén tc ché hinh thanh hic té hiéu qua
hon (Huh va cong su, 2010).

6.3. Ninosomes.

Niosomes la c4c chat mang nano dang hinh cau (hat nuéc) bao gdom céc chit hoat dong bé mat khdng ion co
kha ning ting cuong kha ning tham thau. Niosomes duoc ché tao thdng qua qué trinh tu tng hop cac chat hoat
dong bé mit khong ion trong mdi trudng nude, thudng thong qua ky thuat hydrat hda mang mong hodc phun
dung moi (Rigano va Lionetti, 2016; Singh va Sharma, 2016).

Axit Kojic va hydroquinone duoc bao boc dng thai trong céc hat noisomes. Cong thirc bdi tai chd dugc bao
ché c6 md hinh giai phéng thubc kéo dai (Divanbeygikermani va cong su, 2018).

6.4. Tranfersomes.

Transfersomes 1a cac chat mang nano dang hat nudc twong thich sinh hoc véi kha ning bién dang cao duoc
cau thanh tir 16p lipid kép va chat lam mém mang (Chiranjeevi va cong su, 2013; Fadel va cong su, 2017).
Transfersomes c6 trién vong trong viéc van chuyén thuéc qua da do kha ning bién dang cao, d& dang tham thau
vao da qua 16p simg, ting cuong dong thudc qua thuong bi va ling dong da 1au hon (Hatem et al., 2018).

Viéc két hop niacinamide vao céc transfersomes di kém vai viée ting cuong kha ning tham thau vao da va cai
thién hiéu qua khir sac t6 so véi cong thirc niacinamide liposomal thong thuong (Lee va cong su, 2016b).

Viéc déng goi arbutin trong cac thé chuyén giao di 1am ting kha nang tham thau qua da va nang cao hiéu qua
khir sdc t cua thube duoc nap (Wen va cong su, 2006h).

6.5. Nanoemulsions/microemulsions.

Nhii trong nano duoc coi la hé thong phan phéi thudc phi hop dé di qua hang rao wa md nham muc dich phan
phdi thue qua da. Nhil tuong nano va vi nhil tuong bao gdm cac pha nudc va pha hiru co khong thé tron lan
duoc on dinh thdng qua viéc két hop mot lrong twong ddi 16n hon cac chat hoat dong bé mit thich hop lam chat
nhii héa. Vi nhil twong c6 trién vong trong linh vue duoc my pham va hé thong phan phdi thudc tai chd véi uu
diém chinh 1a tang kha ning hoa tan thudc, cai thién kha niang tham thu cua da qua hang rao l6p sing va ting
cuong kha dung sinh hoc (Ghosh va Murthy, 2006; Hatem va cong su, 2020).

Arbutin véi nhil tuong nano dugc bao boc cung vai axit coumaric cho thay hiéu qua bao boc dugc nang cao,
d6 on dinh cua thude tang 1én, giai phong thude duoc duy tri va cai thién kha nang phan phéi qua da so vai thube
tu do (Wen va cong su, 2006a; Huang va cong su., 2019). Hon nita, arbutin dugc két hop véi axit lactic va
niacinamide trong vi nhi twong dé ting cuong d6 6n dinh cua thudc, kha ning tham thau vao da va tac dung lam
trang (Surini va Mellani, 2017b).

Két qua caa mot nghién ctru trude day vé nhil twong nano chira axit azelaic va axit hyaluronic cho thay sy ling
dong thudc vurot troi trong cac 16p da, ting cudng kha nang wc ché tyrosinase va giam doc tinh té bao (Tomic va
cong su, 2019b). Hon nira, viéc bd sung axit hyaluronic vao nhil twong nano axit azelaic lam giam tong hop
melanin mot cach hiéu qua théng qua cac twong tac ting cuong té bao hic td-nano nhii twong (Atrux-Tallau va
cong su, 2014b).
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Dua trén két qua ciia mot nghién ciru in vitro trude dy, vi nhil twong hydroquinone 4% cho thay lugng thudc
giai phong cao hon, d6 6n dinh cua thude cao hon va giam kich tng da ciing nhu réi loan 16p da so véi kem
hydroquinone thong thuong (Ustiindag Okur et al., 2019) . Hon nita, viéc bao boc hydroquinone trong vi nhii
twong di kém véi viée ting tinh thim cua da qua 16p sing va ciing ting cuong kha ning 6n dinh anh sang
(Tirnaksiz va cong su, 2012; Salimi va Hajiani, 2018).

Kojic monooleate, nhu mot chét tc ché tyrosinase dugc biét dén, duoc bao boc trong nhii twrong nano va két
qua gdy doc té bao cho thay ty 18 sdng sot 13 54,76% dbi véi té bao 3T3 (Syed Azhar va cong su, 2018). Hon nita,
viéc déng goi kojic dipalmitate trong nhii twong nano di kém véi sy 6n dinh cua thue duoc cai thién (Al-Edresi
va Baie, 2009).

Su két hop cua axit ascorbic trong vi nhii cai thién hi¢u qua su tham thau qua da cua thube duoc nap va ciing
tao ra kha nang bao vé da cao hon (Pakpayat va cong su, 2009).

Viéc két hop axit kojic va arbutin trong vi nhii twong di kém véi kha nang 6n dinh anh sang cao hon trugc bac
xa UVB d6i voi ca hai loai thubc so véi dung dich nuéc cua axit kojic va arbutin (Gallarate va cong su, 2004).
6.6. Metal nanoparticles.

Phan tan cac hat nano vang trong nudc véi d6 6n dinh cao, kha nang twong thich sinh hoc va kha ning tro hda
hoc cao la céc chat mang nano thich hop cho muc dich phan phdi thubc tai chd (Khodakiya va cong su, 2012).

Céc hat nano Arbutin va vang duoc tron 1an dé tao ra mot phirc hop nano c¢é kha ning lam sang da cao hon.
Két qua caia nghién cau nay chi ra rang phtc hop nano arbutin dugc diéu ché di kém véi viéc san xuat melanin
noi bao va ngoai bao thap hon, tac dung chéng viém cao hon va giam kha niang doc tinh so voi thudc tu do
(Jiménez-Pérez va cong su, 2018; Park va cong su ., 2019a).

6.7. Polymeric nanoparticles.

Céc hat nano polyme bao gom céc hat nano va cac vién nang nano c6 thé hoat dong nhu mot hé thbng ma tran
hoac bé chira (Banihashemi et al., 2015b). Do d6, ching c6 thé dugc sir dung dé bao boc céc tac nhan tri ligu
khac nhau nham kiém soét kiéu giai phéng thudc va kéo dai thoi gian lang dong thudc trong cac I6p da nham
muc dich phéan phdi thudc tai chd (Guterres va cong su, 2007).

Céc hat nano guar gum ludng tinh lién két vai arbutin da duoc diéu ché va mo ta. Dua trén két qua, cac hat
nano polyme duoc ché tao c6 mutc d6 ky nude cao hon, gitip cai thién kha ning tham thau cua da qua 16p sung.
Ngoai ra, két qua vé doc tinh té bao trén té bao keratinocyte & ngudi (té bao HaCaT) cho thiy kha ning gay doc
thip hon dbi voi cac hat nano polyme duoc nap arbutin da dugc diéu ché (Bostanudin va cong su, 2021).

Viéc str dung N-(2-hydroxyl) propyl-3-trimethyl amoni chitosan clorua lam vat liéu pha bé mit liposome di
kém vai viée ting cuong kha nang tham thau vao da cua axit kojic va giam tong hop melanin so véi cong thic
axit kojic liposome thong thuong (Wang et al. , 2012a; Singh va cong su, 2023).

Viéc bao boc axit ascorbic trong cac hat nano ethyl cellulose gitp tang cuong do on dinh cua thube, tang hoat
tinh chdng tyrosinase va do do cai thién kha niang lam tring da (Duarah va cong su, 2017b; Singh va cong su,
2023).



6.8. Nanocrystals.
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Céc tinh thé nano véi kha ning hoa tan thue dugc cai thién, te d6 hoa tan duoc ting cudng va do bam dinh

cua da ting 1én hira hen cho muyc dich phéan phdi thudc tai chd (Vidlarova va cong su, 2016: Malamatari va cong

su, 2018).

Axit Azelaic 1a thudc tan trong nudc, ¢6 cau tric géom 2 nhom axit cacboxylic nén c6 kha nang tham thiu qua

da han ché. V& vin d& nay, viéc ché tao cac tinh thé nano axit azelaic phan tan trong Pluronic F127 va axit

hyaluronic di kém v&i kha ning hoa tan, tbc d6 hoa tan, d6 6n dinh cua thudc va tinh thAm cua da duoc ting

cuong (Tomic va cong su, 2019b).

6.9. Fullerenes.

Fullerenes, con duoc goi 1a xi lanh 6ng nano carbon C60, la cac hat nano hinh cau c6 carbon trong ciu tric

cua ching (Jiménez-Pérez va cong su, 2018). Thé tich bén trong khdng 15 cua fullerenes c6 kha ning chira nhiéu

phan tt sinh hoc khéc nhau. Ngoai ra, bé mit bén ngoai cua fullerenes cé thé dugc bién dbi vé mat hda hoc nham

muc dich phan phdi thudc tai chd (Koo va cong su, 2005).

Trong mot nghién ciu khéc, axit L-ascorbic va fullerenes chira arbutin dwoc két hop trong polyvinyl

pyrrolidone. Theo két qua, hé thong phan phdi nay c6 lién quan dén viéce ting cuong hoat dong chdng tyrosinase

va giam sy hinh thanh hic t6 do UVA gay ra so véi axit L-ascorbic va dung dich arbutin (Xiao va cong su,

2007D).

Béang 2. Tém tit cac loai hat nano khac nhau, tai trong, kich thudc hat va wu diém cua viéc boc thude trong quan

Iy nam.

Manocarrier

Drug percentage

Particle size

Entrapment efficiency (%
EE) andloading capacity
(%LC)

Advantages/Outcome

Reference(s)

SLNs* Hydroquinone % 86 nm | TEE: 89.50% + 4.50% # Enhanced skin deposition Ghanbarradech et al. (2015a),
~ Salimi and Hajiani (2018)
| WLC: 11.20% = 1.30% * Higher drug accumulation within skin layers
# Reduced systemic absorption
Kojic acid 0.2% 15697 £ 7.15 nm SEE: 59.02% + 0.74% # Improve dermal delivery of kojic acid Ehezri et al, 2020a
Bl 14.75% + 1L.63%
NLCs* Hydroquinone % 39330 £ 2823 om | %EE: 2113% : 2.66% = Enhanced drug stability W et al. (2017)
# Diminished skin irritation
LC: 19.28% + 4.77% ® Improved skin penetration
# Enhanced protection against UVA/UVE radiation
Azelsic acid NA< 8157 + 9.6 nm NA o Targeted drug delivery to the melanccytes Kumari et al. (2015)
® Improved effectiveness
* Delayed drug releass
* Reduced adverse drug reactions effects due to the
gradual exposure of the skin with lower
concentrations of arelaic acid
Liposomes Azelaic acid & d-n- NA HA NA # Reduced melasma severity Kusumawardani et al. {2019)
butylresorcinel and retinol
Hydroguinone % 126 nm MNA ® Preserved therapeutic effectiveness Taghawi et al. (2019%a)
Azelaic acid 20% 500 nm WEE: 83.73% # Maintain therapeutic efficacy Ayumi et al, 201%; Akl (2022b),
Pasca et al. (2022)
® Lower recurrence rate
® Fewer adverse reactions
Kojic acid and NA 10 pm MA * High encapsulation efficiency Divanbeygikermani et al {2018},
hydroquinone Kusumawardani et al {2019)
* High protection against photodegradation and
oxidation of hydroguinone
* Prolonged drug release pattern
Arbutin and coumaric 0.05% arbutin and 0.05% | 569.67 nm WEE: 91.08% for arbutin and $0.92% for | ® Improved drug stability Taghavi etal. (2019a), Huang et al.
acid coumaric acid coumaric acid (2019}
* Enhanced drug solubility
* Sustained drug release

(Continued on following page)
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Drug percentage

Manocarrier Particle size  Entrapment efficiency (% Advantages/Cutcome Reference!

EE) and lcading capacity

(#LC)

179.9=2128 nm

WEE: 176% + 1.38%

Wen et al. (2006h)

Tranexamic acid

126 nm

NA

® No serions adverse drug reaction

in omparative clinical resp o
hydroquinone 4% as an standard medication for
meelasmia management

Banihashemi et al. (2015h)

Kojic acid and
ydroquinane

NA

<10 pm

NA

* Prolonged drug release pattern

Divanbeygikermani et al (2018)

0.5%

11476 nm

WEE: 3555% + 159%

® High encapsulation efficiency of arbutin within

* Enhanced in vive skin permeation and topical delivery
along with reduced transdermal delivery in
comparison to arbutin plain gel

* No potential toxicity and high cell viability percentage
of about 86%

Radmard et al. (3021)

Manoemulsions

NA

Pore diameter of
1=50 pm

NA

# Zergorder drug relesse pattern

Huang et al (2019)

1%

419 nm

WEE: 8465%

o 1 . -

® Improve skin permeation and targeted delivery to

# No cytoboxicity potential

* Promising for dermal melasma management

Jacobus Berlitz et al. (2019)

1%

MA

# Enhanced whitening effect

Enhanced in vitro cellular upake

Atrux-Tallau et al. (2014a)

<100 am

NA

* Improved skin permeation

* Enhanced skin

pratection against UV radiati

Pakpayat et al. (2009)

Manocarrier

Drug percentage

Particle size

Entrapment efficiency (%
EE) and loading capacity

(%LC)

Advantages/Outcome

(Continued on following, page)

Reference(s)

= Targeted delivery o the epidermis and dermis layers

* Promising for melasma management and relieve of
oxygen matrix damage

—

NA

<100 nm

® Enhanced drug stability

» Concurrent admini afth A
with various mechanism of actions for melasma

Surini and Mellani (2017a)

Hydroquinane

358 nm

NA

in irritation o e 1 layer di

Enhanced skin permeation through the stratam

Enhanced in vitro drug relese

Enhanced phatostability of the loaded drug

Ustiindag Okur et al. (2019)

Kijic acid and arbatin

10.25% kojic acid & 0.25%
arbutin

25=30 nm

NA

Enhanced phatostability of the loaded drugs

® The presence of linalool in the prepared formulation
could enhance kojic acid photostability

Gallarate et al. (2004)

0.5%

10.30=17.13 nm

NA

..

¥R

* Improved hisavailability

» Signi Iy reduced i lhular and Tinik

melanin content

# Heduced arbutin-related toxicities

Park et al, 2015h

Kojic acid

441 nm

GEE: 3.6%

Wang et al. (2012b)

Azebaic acid

383=117.7 nm

MA

# Significant reduction in melanin synthesis

<kin diffusivi

Impraved skin binsvalability

# Enk 1 vk dubdity and dissolution. rate

Tomic et al (2019a)

WEE: 65%~-56%

* Sustained drug release within § b

® Enhanced ex vivo shin permeation

Duarah et al. (2017a)
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efficiency (% | Advantages/Outcome

Entrapment e
EE) and loading capacity
(3LC)

Manocrystals Azelaic acid 10% 38.3-117.7 nm NA ® Improved skin diffusivity Tomic et al. (2019a)

® Improved skin bicavailabiliey

» Enhanced water solubility and dissolation rate

Transfersomes Ascorbic palmitate ~13% 110 nm WEE: 91.3% » Enhanced drug penetration and deposition within the | Wen et al (2006h), Li et al. (2021)
epidermis layer
WL 11.9% ® Sustained drug release

® Reduced skin irritation

Linaleic acid 0L05% and 0.1% 1512 nm and WEE: 23.55 1 5.29 and 62.64 + 549 ® Enhanced stability of the loaded linolsic acid Celia et al. (2012)
2372 nm
® Increased penetration throusgh the stratum corneum
layer

Fullerenes L-ascorbic acid and 30 uM NA NA ® Diminished UVA-induced melanogenesis Xiao et al. (2007a), Xiao et al.
arbutin (2007b)
® Reduced melanin synthesis

“Salid lipid mancparticles.
“Wanostructured lipid carriers.
“Diata not available.

Nhin chung, mic du diéu tri tai chd c6 nhiéu hira hen trong viéc kiém soat nam, tuy nhién, hau hét cac cong
thirc boi thong thuong hién c6 déu gap kho khin do kha nang tham thiu qua da han ché, d6 hoa tan trong nudc
thap, kha dung sinh hoc qua da thap va do d6 khéng du dap Gng 1am sang. Do d6, nhu dugc trinh bay trong Bang
2, nhiéu loai hat nano khac nhau bao gom nhii twong nano/vi nhii twong, hat nano lipid, chit mang nano dang
mun nudc, hat nano polyme va hat nano vang di duoc sir dung dé ting cuong kha niang tham thau vao da, cai
thién kha ning hoa tan cta thude, ting kha ning quang hoa, kiém soat dic tinh giai phong thude, tao ra Sy ling

dong thudc 1au hon trong cac 16p da va do d6 nang cao hiéu qua 1am sang cua cac lya chon diéu tri nam.

BS. TRAN THANHIEM
Bs.CK1 Da lieu

Phone
0898123185

Email
bs.tranliem@gmail.com

Address
Nha.Trang - Khanh Hoa




7. Két qua 1am sang caa cac liéu phap diéu tri.
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Cho dén nay, nhiéu nghién cau 1am sang bao gdm thir nghiém 1am sang ngiu nhién mu d6i hodc mu don va

nghién ciru chia khudn mit da duoc thyc hién dé danh gia hiéu qua diéu tri cua céc cong thirc bdi ngoai da thong

thuong va méi la khac nhau trong quan 1y nam nhu dugc tom tét trong Bang 3.

Bang 3. Tom tat két qua thar nghiém 1am sang cua cac cong thire boi ngoai da khac nhau trong diéu tri nam

Type of clinical study Therapeutic option Mumber of @ Clinical outcome Reference
Cases
EDMDM comparative Topical Vitamin C Manosomes 14 # Better clinical response in comparison to ghyoolic acid | Sobhi and Sobhi
ctndy 0% chemical peel {2012}
* Considered as safe with no severe adverse drug reaction
Uncontrolled study Topical tranexamic acid 15 ® Successful results in 80% of participants during B-week | Kondouw et al.
emulsion pericad (2007)
* No observed adverse drug reactions
Split-face trial Topical lipesomal tranexamic 3 * A noteworthy reduction in mMAS] score after 12 weeks | Banihashemi et al.
acid of treatment in comparison to the baseline (2015h)
Prospective, randomized, single- | Topical Politranexamide M * A significant improvement in mielasma lbesions and Manfreda et al.
blind :I:u.d}' Epmm‘nll emulsion reduction in MASI score after & and 12 weeks of {2023}
ireatmient
Dwuble-blind randomized Topical hydroquinone-loaded i * A statistically significant reduction in mMAS] score Taghavi et al.
clinical trial study MLC (200%a)
Visual assessment Topical niacinamide-loaded 21 * A statistically significant increase in the whitening Lee et al. {2016h)
flexible liposomes efficacy afier 4 and 8 weeks of therapy compared to the
haseline
Comparative, randomized, Topical iposomal azelaic acid 50 #® Superior clinical efficacy of liposomal azelaic acid 20%in | Akl (2022a)
comtrodled study cream comparizon 10 hydroguinone 4%
#® Maore tolerable in comparison to hydroguinone cream
® Improved MELASQOL
Prospective comparative split- Topical arbutin-loaded chitosan | 20 #* Better therapeutic efficacy for arbutin-loaded chitosan | Hatem et al. (2022)
face study nanoparticles namoparticles in comparison to the conventional arbutin
hyddrogel
1
# Reduced mMAS] score and reduced epidermal melanin
particle size surface area (MPSA) in comparizon to the
conventional arbutin hydrogel

Randomized, double-blind,
vehicle-comtrolled, split-face
study

d=n-butyl rescrcinal and
resveratrol-loaded liposomes

[ 1

* A significant reduction in melanin index (M1} of the
melasma lesions

Ewon et al. (2030)

“MNanostructured lipid carriers.

7.1. Tranexamic acid.

Axit tranexamic liposomal bdi tai chd duoc thiét ké va phét trién dé giam thiéu kich ung da va ting cuong

hiéu qua 1am tring. Nhiéu nghién ciru da chirng minh rang axit tranexamic liposomal ¢6 hiéu qua ¢ khoang 80%

sb ngudi tham gia trong sudt qua trinh diéu tri kéo dai 8 tuan (Manosroi va cong su, 2002). Tuy nhién, két qua

ciia mot thir nghiém duoc tién hanh ¢ Thai Lan vao nim 2012 cho thay axit tranexamic liposom khong cé thém

loi ich gi so vé&i cong thire axit tranexamic thong thudng do nghién ctu nay ¢ ¢d mau nhé (Kanechorn va cong

su, 2012a). Tuy nhién, két qua caa nghién ctiru nay da xac nhan hiéu qua 1am sang cua axit tranexamic tai chd voi

viéc giam dang ké diém MASI trung binh sau 12 tuan diéu tri. Biéu tha vi 1a nhing tac dong tich cuc nay van ton

tai tham chi 1 thang sau khi ngimg diéu tri (Kanechorn va cong su, 2012a).

Mbt nghién ciru trude day da so sanh hiéu qua va kha ning dung nap cua hai loai nhii twong liposome bao gébm

Politranexamide® (mau A) va acetylglucosamine, ethyl linoleate va phenylethylresorcinol (mau B) trong diéu tri
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nam da mat. Dua trén két qua cua béo cdo nay, mau A vuot troi hon so véi mau B trong diéu tri ndm sau 6 va 12
tuan theo ddi bénh nhan. Hon nita, ca hai nhom diéu tri déu cho thiy diém MASI giam dang ké so véi ban dau
(Manfreda va cong su, 2023).

7.2. Hydroquinone

Mbt nghién ciru 14m sang da duoc thuc hién dé danh gia hiéu qua diéu trj caa liposomal hydroquinone 4%
trong diéu tri ndm. Cac bénh nhan dugc phan ngiu nhién vao nhém hydroquinone 4% théng thuong va
hydroquinone 4% liposomal va muc do nghiém trong ciia nam duoc danh gia thong qua diém MASI tai c4c thoi
diém xac dinh. Céc phat hién caa nghién ctu chi ra rang mic du liposomal hydroquinone 4% c6 hiéu qua trong
viéc kiém soat ndm va c6 thé 1am giam déng ké diém MASI, tuy nhién, khdng cé s vuot trdi rd rang so véi kem
hydroquinone thong thuong (Taghavi va cong su, 2019a).

7.3. Axit Azelaic, resorcinol 4-n-butyl va retinol.

Hiéu qua 1am sang cua huyét thanh liposome chira axit azelaic, 4-n-butylresorcinol va retinol dugc danh gia &
nhitng bénh nhan bi ndm ma. Sau khi diéu tri, MSS duoc cai thién tir mic do trung binh dén nhe, ca diém MASI
va thang diém chat luong cudc song tri nam (MELASQOL) déu c6 su cai thién déang ké khi két thic diéu tri &
nhitng bénh nhan nay. Do d6, ¢6 vé nhu ché pham liposomal duoc bao ché tai chd cd trién vong trong diéu tri
ndm (Kusumawardani va cong su, 2019).

7.4. Aloe vera.

Két qua cua mot thir nghiém 1am sang ngau nhién, mu doi trén bénh nhan bi ndm cho thay su cai thién 32%
vé diém MASI d6i véi nhém dung gel 16 hoi liposomal, trong khi chi cai thién 10% rd rang d6i voi nhém dung
gel 16 hoi thong thuong (Ghafarzadeh va Eatemadi, 2017).

7.5. Vitamin C.

Tinh an toan va hiéu qua ciia nanosome vitamin C tai chd bang phuong phép dién di ion da dwoc danh gia
thong qua mot nghién ctru 14m sang mu don va két qua duoc so sanh véi phuong phap 16t da hda hoc bang axit
glycolic 70% & bénh nhan bi ndm. Két qua cho thiy nanosome vitamin C vuot troi hon so voi phuong phéap kiém
soat ting sic to bang 16t axit glycolic. Hon nita, nanosome vitamin C con gidp giam ty 1é phan @ng c6 hai coa
thudc bao gébm bong da, kich tng va kho da (Sobhi va Sobhi, 2012).

7.6 4-n-butylresorcinol va resveratrol.

Két qua caa mot nghién ctru 1am sang trude day vé liposomal 4-n-butyl resorcinol va kem resveratrol cho thiy
hiéu qua vuot troi trong viéc kiém soat nam. Cong thic liposome nay di kém vai viéc giam dang ké chi s6 melanin
(MI) cua cac ton thwong nadm sau 2 tuan diéu tri, trong khi sy thay d6i MI ¢ da binh thuong 1a khong dang ké
(Kwon va cong su, 2020; Shaw va cong su, 2022).

7.7. Arbutin.

Mot nghién so sanh chia khudn mit da duoc thuc hién ¢ nhitng bénh nhan bi nam dé danh gia hiéu qua l1am
sang caa hydrogel hat nano chitosan chtra arbutin so voi gel arbutin thong thudng trong sudt qua trinh diéu tri 2
thang. Két qua cua nghién ctu nay cho thay hiéu qua diéu tri tét hon ddi véi cac hat nano chitosan chuaa arbutin
vé mat giam diém MASI va giam dién tich bé mat kich thudc hat melanin thuong bi (MPSA) so vaéi thudc ti do
(Hatem et al., 2022).
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7.8. Niacinamide.

Mot nghién ctru 1am sang duoc thiét ké dé danh gia hiéu qua cua liposome linh hoat chtra niacinamide véi kha
ning lam tring da & bénh nhan bi ndm. Gia tri M, thudc do lwong melanin dugc uéc tinh bing Mexameter, dugc
danh gia sau 4 va 8 tuan bat dau tri liéu. Két qua cho thay su cai thién dang ké vé gia tri M, lan luot 14 9,96% va
16,80% sau 4 va 8 tuan diéu tri so véi gia tri co ban. Hon nira, két qua danh gia tryc quan va béo cao danh gia
cha quan cho thay su gia ting dang ké vé& mat thdng ké vé hiéu qua 1am tring cua niacinamide sau 4 va 8 tuan
diéu tri so v6i ban dau (Lee va cong su, 2016h).

7.9. Azelaic acid.

Mot nghién ctru 1am sang khac duoc thuc hién ¢ nhitng phu nit bi nam dé danh gia hiéu qua ciia kem boi 20%
axit azelaic liposomal so v&i kem hydroquinone 4% thong thudng trong sudt qua trinh diéu tri 3 thang. Tat ca
nhitng ngudi tham gia ciing dwoc nhan lidu axit tranexamic ubng mot 1an mdi ngay trong sudt qua trinh diéu tri.
Theo két qua nghién ciru ndy, ngudi ta da nhan thay sy cai thién rd rét & nhitng bénh nhan dugc dung kem axit
azelaic liposomal so voi kem hydroquinone thong thuong. Hon nira, kha nang dung nap cua axit azelaic liposome

vuot troi hon dang ké so véi kem hydroquinone (Hagag va Allah, 2022).

8. Két luan.

Tom lai, ndm 1a mot chang rdi loan da man tinh véi nhiéu nguyén nhan bao gom anh ning mit troi va moi
trudng dia |y, yéu té di truyén ciing nhu cac rdi loan ting sic t6 da do thudc va bénh ly gay ra. Mic du cac phuong
thirc diéu tri khac nhau bao gém cac phuong phap diéu tri bang thudc va thu thuat toan than va tai chd thudng co
san dé quan ly nam, tuy nhién, nhiéu phuong phap diéu tri nay cho thay phan tng 1am sang han ché va di kém
vé6i nhiéu phan wng phu khdng mong mudn cua thude. Hon nita, do tinh chat cua ndm va céc réi loan ting sic to
da khac nén tinh trang tai phat, tai phéat sau khi ngimg diéu trj 1a rat thuong gap. Do d6, viéc thiét ké va phat trién
c4c tac nhan tri lidu tai chd hiéu qua s& haa hen trong viéc kiém soat nam khdng chi tao ra phan tng 1am sang tdi
wu ma con tranh cac phan ung bat lgi khdng mong muén cua thudc va tai phat thong qua viée tang cuong kha
ning hoa tan trong nudc, ting tinh tham thau cua da, ting cuong kha nang quang hoa va cai thién sinh kha dung

qua da cua thudc duoc nap.
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