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Preface

Acne is one of the most common skin diseases. It was in 1996 when I started
researching acne and opened an acne special clinic, but until then, acne
research was not actively conducted at the university level in Korea. This is
probably related to the trend of taking acne lightly. People regard acne as a
symbol of youth and dismiss it as a passing process. Sometimes, even doctors
(excluding dermatologists) seem to have this thought. However, acne is defi-
nitely a notable chronic skin disease. It can occur not only during puberty, but
also before adolescence, and often continues to last for a long time. Acne
patients suffer considerably from active inflammatory/non-inflammatory
lesions and scars, and there are cases of suicide attempts due to mental stress.
Acne is a serious disorder and deserves meticulous attention. There tends to
be a misunderstanding that acne is an “easy” disease, but there is still much
to uncover about its pathophysiology, and thus research on it is increasingly
active. Novel therapeutic drugs and methods are also being tried.

In 2000, I went to study in the United States with my family for a full-
fledged acne research, where I could learn a lot from Prof. Thiboutot's labora-
tory. With the creation of the Asian Acne Board in 2005, I had the opportunity
to exchange opinions with numerous acne researchers. After becoming a
member of “Global Alliance to Improve Outcomes of Acne,” a group of
world-renowned acne researchers, I have had valuable opportunities to
engage with famous scholars and hear their insights.

When Springer and Dr. Chee Leok Goh suggested I write a book about
acne, I hesitated, knowing the difficulty of the task. However, the decision
was made, as the collection of manuscripts written by acne researchers from
around the globe should be of great help to dermatologists in the general
hospital and private practice, dermatology residents, and medical students. I
am grateful to the staff at Springer, including Ms. Asja Rehse and Ms.
Maureen Alexander, for their efforts to complete my task. I'd also like to take
this opportunity to thank my disciples and research associates for being a
great help in my acne research. Last but not least, I express my gratitude to
Prof. Jai Il Youn, Prof. Jouni Uitto, Prof. Joseph Gonnella, and Prof. Young
Kauh for helping and encouraging me throughout my career.

The chapters” authors are all world-class acne masters, representing many
regions. This combined knowledge has the advantage of being superior to the
bulk of previously published books on acne. It is my great honor and glory to
collaborate with these authors, and I deeply appreciate their kind and enor-
mous work. These authors have laid out detailed and the most up-to-date
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knowledge of acne pathophysiology, clinical features, differential diagnosis,
treatment, and more. Pathophysiology, in particular, includes information on
bacteria, immunity, endocrinologic factors, various deteriorating factors, and
environmental factors. As for clinical features, adult acne, differences in clin-
ical patterns by region and race, and acne fulminans are covered. Regarding
treatment, the latest knowledge on existing treatments or treatment methods,
new drugs, and core outcome measures are mentioned. The authors put forth
their best efforts to bring state-of-the art knowledge to readers, sharing their
expertise. I hope this book will function as an expert of acne, easily be
approachable for those interested, physicians and researchers alike.

Finally, I dedicate this book to my beloved family, especially my wife and
son who always remind me of the joy of life and offer me strong support. |
also dedicate this book to my father and mother. My mother, who passed
away in April last year due to an exacerbation of rheumatic disease, always
loved her son with great pride in his communicating with world-class schol-
ars and giving lectures around the world. Indeed, she would be most delighted
with the publication of this book in heaven.

Seoul, South Korea Dae Hun Suh
January 2021
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Chwong 1: Cap nhit vé Cutibacterium acnes

Tac gia: Marie-Ange Dagnelie, Stéphane Corvec, Amir Khammari, Brigitte Dréno

Dich: Bs. Truong Tan Minh Vi

Cic tir viét tit

AMP (Antimicrobial peptide)

CAMP (Christie-Atkins-Munch Petersen)

CRISPR (Clustered regularly interspaced
short palindromic repeats)

D/PAMP (Damage-/pathogen-associated
molecular pattern)

EVs (Extracellular vesicles)

hBD2 (Human B-defensin 2)

HYL-IA (Variant of hyaluronidase found

in phylotype IA)

HYL-IB and I (Variant of hyaluronidase found
in phylotypes IB and II)

IFN-y (Interferon- y)

IL (Interleukin, e.g. IL-8, IL-6,etc.)

MMPs (Matrix metalloproteinases, e.g.
MMP-9, MMP-13, etc.)

NK cells (Natural killer cells)

NLRP3 (NOD-like receptor family,
pyrin domain containing 3)

PAR-2 (Protease-activated receptor-2)

PCR (Polymerase chain reaction)

QS (Quorum sensing)

(Retinoic acid-inducible
skinspecific gene)

RIS-1/psoriasin

RNA (Ribonucleic acid)

Rnases (Ribonucleases)

SCORAD (Scoring atopic dermatitis)

SLST (Single-locus sequence typing)

TGF-p (Transforming growth factor-f3)

Th17/Thl (T helper 17/T helper 1 cells)

TIMP-2 (Tissue inhibitor of
metalloproteinases, e.g. TIMP-
2, TIMP-4, etc.)

TLRs (Toll-like receptors, e.g. TLR-2,
TLR-4, etc.)

TNF-a (Tumour necrosis factor-a)

Dich: Bs. Truong Tan Minh Vil

Gi6i thiéu

Chuong nay tap trung vao Cutibacterium acnes,
mét loai vi khuan hoi sinh ciia hé vi sinh vét & da,
dong mot vai tro quan trong trong sy phét trién ctia
mun trimg ca [1-4]. Chuong ndy dau tién s& mo ta
chinh xac dic tinh ctia vi khuan nay va sau do tap
trung vao cac tuong tac hién co6 gitta C. acnes va
cac vi sinh vat khac cu tra trén da ngudi, chu yéu
la Staphylococcus epidermidis. Chuong nay sau do
s& mo ta cac tuong tac giita C. acnes va hé thong
mién dich bam sinh ctia da va cubi cing s& md ra
cac phuong phap diéu tri tiém nang trong tuong lai
s& dugc phat trién trong nhitng nim toi dé diéu tri
mun trimg ca.

Pac tinh ctia Cutibacterium acnes (Truoc day la
Propionibacterium acnes)

Da dai dién cho mot hé sinh thai phtrc tap [5]. Co
mot cong d@)ng vi sinh vat 16n va da dang trén co
thé. Tty thudc vao cac ving sinh thai thich hop, su
phan bé cia vi khuan c6 thé khac nhau [6]. Do dé,
trong mot khu vyc nhidu lipid, nhém
Actinobacteria chiém nhiéu hon, va Cutibacterium
acnes c6 thé chiém t&i 70% [7]. Vi khuan Gram
duong ky khi- wa khi (aerotolerant anaerobes) nay
la mot sinh vat héi sinh ¢ da, va vung sinh thai cua
n6 dai dién la cac nang ba nhon [8-10].

Mo ta vi khuin

Ban dau, C. acnes duogc xép vao nhoém vi khuan
Corynebacterium [11]. Theo cac tai lidu gan day,
hinh théi dudi kinh hién vi ¢6 thé da dang dan dén
cac nhom phu khac nhau [12-14]. Béng cach kiém
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tra tryc tiép bang kinh hién vi, cac phylotype I, 11
va III ¢6 su khac biét nao d6 [12,15, 16]. Nhitng hiéu
biét méi tir viéc két hop phan tich quan thé, nghién
ctru bo gen, cac tuong tac sinh hda va ky chu-vi
sinh vat dan dén hiéu biét hon vé loai vi khuan nay
lién quan dén qua trinh viém [17, 18].

Vung sinh thai

C. acnes la cu dan chinh cia hé vi sinh vat trén da
nguoi binh thudng va chiém uu thé trong cac don
vi nang 16ng tuyén ba, diéu nay c6 thé dugc giai
thich bang su san xuat cac enzym khac nhau [19-

21]. N6 ¢6 thé tuong tac voi cac vi sinh vat khac,
dac bict 1a Staphylococcus epidermidis dong mot
vai tro quan trong ddi v6i stc khoe lan da, rén luyén
hé théng mién dich bam sinh va duy trl cdn bang
nd1 moi cua da [22]. S. epidermidis co thé 1a mot
phan trong co ché bénh sinh ciia mun trimg ca, tao
ra cac chat khang khuan (bacterlocm) hoat dong
chong lai C. acnes dan dén pha vo (dysb1051s) can
bang noi moi binh thuong cua da [23]. Sy lién quan
ctia nd ddi vai rdi loan da, dic biét 1a mun tring ca,
da dugc mo ta, nhung chﬁng ta cling c6 thé phuc
hoi i khuan phan 1ap tr miéng, dudng tiéu hoa,
tuyen tién liét va cac nhiém tring lién quan dén
thiét bi [14].

Piéu chinh phan loal

Tur khi dugc phat hién & mdt bénh nhan bi mun
tring ca, P. acnes, va nay la C. acnes, da trai qua
mot loat cac thay doi vé phan loai. N6 dugc xép vao
chi Bacillus, tiép theo 1a Corynebacterium [11]. Tuy
nhién, vao nim 1946, Douglas va Gunter di c6 thé
ching minh rang vi sinh vat nay c6 lién quan chat
ch€ hon voi1 cac thanh vién chi Propionibacterium
bai vi, gidng nhu cac loai khac ctia chi nay, nd 1én
men lactose thanh axit propionic trong mdi trudong
yém khi duy tri 46 pH axit trén bé miat da va han
ché su phat trién cia mam bénh [24, 25]. Gan day,
mot diéu chinh dang ké vé phan loai da dugc dé
xuat boi Scholz va cong su, dat tat ca cac loai
Propionibacterium tr h§ vi sinh vat ¢ da vao chi
Cutibacterium maoi nay [25]. Do d6, tac nhan chinh
cua nang ba nhon nén dugc dat tén la
Cutibacterium acnes. Gan day, theo ba phylotype
chinh duoc mo ta & phﬁn du, cac phan loai da duoc
dé xuét. Do d6, phylotype I twong timg v6i phan loai

Dich: Bs. Truong Tan Minh Vil

C. acnes subsp. acnes [26], phylotype II tuong ing
v61 phan loai C. acnes subsp. defendens [27] (do su
hién dién ciia hé thong CRISPR han ché viéc
chuyén hodc thu nhan gen) [28] va phylotype III
twong tng vdi phan loai C. acnes subsp. elongatum
theo hinh thai hién vi ciia n6 [26].

Phat sinh loai

Ké tir nam 2005, cac nhom nghién ciru khac nhau
da phat trién cac cong cu & mirc phan tir dé xac dinh
xem cac nhom hodc ho co thé c6 lién quan nhiéu
hon dén cac bénh cu thé khac nhau hay khéng. Liic
dau, vai trd ctia cac phan nhém C. acnes cu thé
trong sinh 1y bénh ctia cac bénh nay da duoc tién
hanh véi cac khang thé [15]. Sir dung cac muyc tiéu
khac nhau nhu gen Iy hodc gen recA, mot s6 nhém
da phat trién cic phuwong phap phan loai phan tir
khac nhau [29]. Sau d6, xét nghiém PCR nhiéu
phylotype, cac so d0 trinh ty vi tri nhiéu loai khac
nhau va mot so dd trinh tu vi tri don loai ¢ thé
dugc thuc hién truc tiép tlr cac mau di dugc dé xuat
[30-33]. Tuy nhién, dé so sanh kha nang phat sinh
loai ctia cac chung dugc phan lap lam sang dugc
phuc hdi trong cac bénh khac nhau, ching toi dé
Xuat mot sy déng thuan vd1 mot thuat toan xac dinh
cac phan nhém cia C. acnes bang phuong phép
phan loai phan tr [34]. Do d6, ddi véi mun trung ca
trung binh dén ning, cac nghién ctru khac nhau da
chtng minh c6 ty 1& nhiém cao ctia phylotype IA1
trong cac mau tim bong trén da viém [35-41].
Nguoc lai, chang han, mot bénh da khac c6 lién
quan dén su bleu hién qua mtrc cua phylotype III:
dat giam sic to tién trién [42, 43].

biéu kién phat trién trong nusi ciy

Viéc nuoi cay C. acnes thong thudng tir cac mau da
doi hoi mot s6 cha ¥, nhung trong phong thi nghiém
vi sinh duge ddo tao tot, viéc nay van dé dang. Co
thé str dung cac phuong tién khac nhau, doi khi c6
bd sung tween chang han [14]. Cac dia thach
Schaedler, thach Brucella, hoic thach sécéla c6 thé
duogc gieo va i yém khi it nhat 7-10 ngay ¢ 37°C
[13]. Trong ton thuong mun tring ca, cac khia canh
khéc nhau cua khuan lac ¢6 thé dugc quan sat lién
quan dén mau sic va su tan mau [44].
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Cac yéu to doc lue

C. acnes c6 thé tao ra nhiéu yéu t6 doc luc [45]. Do
d6, n6 tao ra cac axit béo chudi ngin (din dén tinh
trang viém cuc bg); thiopeptides; bacteriocin [46];
enzym  phan  huy  nhu  lipase  [20],
endoglyceramidases, sialidase va hyaluronidase
[21]; va cac phan tir khac c6 dic tinh e ché chong
lai cac yéu to gay bénh nhu Staphylococcus aureus
hodc Streptococcus pyogenes. C. acnes c6 thé kich
hoat hé thong mién dich bim sinh thong qua kich
hoat thy thé Toll-like 2 (TLR-2). Céc phdi tir TLR-
2 khac nhau c6 thé tham gia vao qua trinh kich thich
mién dich nay: axit lipoteichoic va cic doan
peptidoglycan [45] ciing nhu cic protein bé mit té
bao nhu cic yéu t6 Christie-Atkins-Munch-
Petersen (CAMP) c6 hoat tinh dong tan huyét va
dac tinh dc té bao [47 48 . C. acnes lipase c6 mot
vai tro quan trong trong viéc thily phén triglyceride
clia bd nhon, din dén giai phong cac axit béo gay
kich thich trong cac don vi nang 1ong tuyén b, diéu
nay giai thich mot phan co ché bénh sinh ctia mun
trimg ca [13]. Diéu tha vi 1a phylotype IA1 duogc
phuc hoi trong 80% ton thuong do mun trimg ca tao
ra nhiéu lipase hon cac loai phylotype khac [49].
Hyaluronidase 1a mdt enzym ngoai bao khac cé
lién quan dén qua trinh sinh bénh cua vi khuan
(tham gia vao qua trinh thaim nhap vao chat nén
ngoai bao) dan dén sy phan huy axit hyaluronic
toan phan dbi voi bién thé HYL-IB/II so véi sy
phén hiy mot phan dbi v6i bién the HLY-IA [13, 21,
50]. Mot s chung C. acnes nhat dinh, dic biét 1a
nhirng chung c6 lién quan dén muyn trimg cé, thudc
phylotype I c6 thé tao ra chat tan huyét v6i dic tinh
ddc té bao. Valanne va cong su da chung minh sy
hién dién ciia nim yéu t6 CAMP trong cac phan
nhom C. acnes khac nhau. Tuy nhién, gen camp?
dudng nhu 14 yéu t6 dong tan huyét c6 lién quan va
tich cyrc nhat nhung trong nén tang di truyén cta C.
acnes phylotype IA [13,44,47]. Cubi cling, kha ning
cua cac ching C. acnes tao mang sinh hoc trong
lam sang phﬁn 16mn da dugc nghién cuu, dac biét 1a
trong cac nhiém tring lién quan dén thiét bi [51, 52].
Trong linh vyc myn trimg ca, nam 2008, Coenye
dé xuét tac dong 1én mun trimg cé ciia cac té bao C.
acnes khong cudng hoidc c6 kha ning khang cao voi
cac chét khéang khuén hodc chiu dugc véi kha nang
ting san xuat cac yéu to doc luc va diéu hoa sd
luong phén tir cam tng [53]. Trong diéu kién

Dich: Bs. Truong Tan Minh Vil

mang sinh hoc, lipase c6 hoat tinh ngoai bao 16n
hon [8]. Vao nam 2012, su hién di€n ctia cac nhom
16n C. acnes trong cac nang léng tuyén ba di dugc
mo ta. Piéu tha vi 13, cac phylotype khac nhau da
duogc chira va cung tdn tai [54]. Gan day, Kuehnast
et al. goi ¥ rang sy hinh thanh mang sinh hoc twong
quan véi phylotype, hon 1a vi tri gidi phau phan 14p.
Trong mo hinh cta ho, phylotype IA1 (SLST loai
Al va A2) cho thiy tao ra mang sinh hoc cao hon
[55].

Khang thudc trong tinh trang mun trirng ca

C. acnes nhay cam voi nhiéu loai khang sinh [14].
Tuy nhién, d6i véi tinh trang mun trimg c4, thudc
khang sinh nén dugc sir dung trong thoi gian diéu
tri ngan. That vy, tir nim 1979, cc ching khang
thudc dau tién da dugc bao cao [56]. Do d6, khang
erythromycin phan 1én cao hon so véi tetracyclin
[5758. Tuy theo thoi quen diéu tri khang sinh, dich
té hoc khang thudc ctia C. acnes 13 khac nhau: diéu
trj tai chd hodc toan than, liéu lwong, phdi hop, thoi
gian ... V1 vy, ty 1¢ khang macrolide ¢6 thé thay
d6i tir dudi 25% & Columbia dén gan 90% & Tay
Ban Nha [57. Tinh hinh cta tetracycline ’tét hon vo1
thap hon 10% & Phap dén gan 50% & An D9 [57].
Co ché lién quan dén cac khang nay 1a dot bién
diém mot cach cé hé thong trén cac gen muc tiéu
ctia nhiém sic thé: gen ma hoa 23S va & mirc do
thip hon 13 cac protein L4 hodc L22 dbi véi cac
macrolide va gen ma hoa 16S ddi véi tetracyclin
[14]. Gan day, ¢ Nhat Ban, tdic dong cia viéc su
dung fluoroquinolone béi tai chd da duoc bao cao
v6i sy xuat hién cia cac ching C. acnes khang
thudc [59] nhung ciing 1a mot van dé dang lo ngai
lién quan dén cac thiét hai bén canh véi tac dong
dén sy dé khang trong hé vi sinh vat va do d6 lua
chon fluoroquinolone cua  Staphylococcus
epidermidis. [60].

Mun trirng ca trong ky nguyén gen

Vi h¢ sinh thai da la mgt moi trudong dong va phat
trién ! nhiéu twong tac vi khuan, céac phuong
phap tiép can gen, phién ma va chuyén hoa s& giip
chung ta hiéu rd hon vé vai tro ciia cac cong dong
vi khuan cy thé nay trong bénh sinh mun trimg ca
va viém (Bang 1.1).
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Bing 1.1 Tom tit danh phap ciia cac phylotype Cutibacterium
acnes va cac phurc hop loai dya trén hai luge d0 MLST chinh
va cac phuong phap phan loai SLST

Phan  loai | Luogc dd | Luoge dd | Cac loai

dua trén | MLST9 MLSTS SLST142

PCR da | Aarhus156 | Belfast152

kénh ST ST

1A1 CC18 CCl1 Al-45
CC3 CC3 Cl-6
CC28 DI1-5
CC31 CcC4 El-11

1A2 CC28 CC2 F1-18

1B CC36 CC5 H1-10

IC Singletons CC107 Gl

11 CC53 CC6 K1-27
CC60 CC72

111 CC43 CcC17 L1-10

Luu y rang lugc dd MLST Aarhus c6 thé phat hién CC28
trong cac nhom IA1 va [A2

Phure hop vo tinh CC, phén loai trinh ty da vi tri MLST, phan
loai trinh tu don vi tri SLST, loai trinh ty ST

Cap nhat 1an cubi MLSTY: ngay 22 thang 9 ndm 2019

Cap nhat 1an cubi MLSTS: ngay 22 thang 9 nim 2019

Cap nhat 1an cubi SLST: ngay 22 thang 9 nam 2019

Twong tic giita Cutibacterium acnes va h¢ Vi
sinh vat ¢ da

Hé vi sinh vt trén da ngudi 1a mot hon hop doc dao
va phurc tap ciia cac nhoém vi sinh vat khac nhau. Da
nguoi chira vi khuan (ky khi, wa khi hodc ky khi dé
sinh san), virus, nAm va bacteriophage. Ton tai cac
tuong tac chéo giira cac loai trong cong dong vi
sinh vt trén da. Nhiing twong tac nay dién ra thong
qua cac cach khac nhau, dac biét 1a diéu hoa tang
trudng, cam mg so lugng, diéu hoa téng hop mang
sinh hoc (biofilm) va trao doi tai ngoai bao. Sy can
bang mong manh gitra sy phat trlen va uc ché cua
timg loai vi sinh vat trén da 1a yéu t6 dam bao can
bang ndi méi cua da va hang rio chirc nang cia da.

Trudc hét, diéu hoa sinh truong cé thé thyc hién
dugc thong qua viée san xuit mot s6 loai phan tir
hoat tinh sinh hoc c6 kha nang tiéu di¢t va/hoac urc
ché su phat trién ctia mot s6 vi khuén nhat dinh. Dé
minh hoa hién tugng nay, Christensen et al. cho
thdy rang cac chung Staphylococcus epidermidis s&
hitu mot kho céc co ché dé e ché su phat trién cua
C. acnes. Cac diéu hoa tang truong nay 1a két qua
clia viéc san xult cac phan tu hoat tinh sinh hoc
duogc goi la bacteriocin, chang han nhu epidermin
do S. epidermidis sén Xuét [22]. Céc phén tir nay
hoat dong trén mang té bao chat cua vi khuin Gram

Dich: Bs. Truong Tan Minh Vil

duong. Mot vi du khac vé phan tir hoat tinh sinh
hoc la gallidermin. Phan tir nay da dugc thir nghiém
thanh cong trong mot cong thirc boi trén da chudt
cho thay kha nang khang khuan chdng lai C. acnes
va S. aureus [61]. Mot vi du khac dugc bao cao boi
Wang et al. lién quan dén kha nang e ché cta C.
acnes dbi v&i su phat trién cia Staphylococcus
aureus khang methicillin trong moé hinh in vitro
[62].

Thur hai, cam tng sd luong (quorum sensing,
QS) 1a mot cach dé tuong tac gila cac vi khuan cho
phép diéu chinh sy biéu hién gen cua vi khuan dé
dap umg v6i nhitng thay d6i vé mat do té bao. N6
cho phép chung cam mg s6 lugng vi khuan trong
quén thé cua ching (mét d6 té bao), tich hop va xir
ly cac thong s6 moéi trudng va thay d6i dong bo hoat
dong cua chung bang cach biéu hién cac gen muc
tiéu cu thé [63, 64]. Ngdy nay, ngay cang c6 nhiéu
bang chimg lién quan dén twong tac giita cac loai,
lién chi va lién mién su dung cac phan tr nhd co
kha nang khuéch tan duoc dit tén 1a “quoromones”
hodc “autoinducers” [65]. O vi khuin Gram duong
nhu Cutibacterium acnes, cac phan tir nay thuong
1a oligopeptide [65]. Vé quan diém lam sang, gan
day c6 ¥ kién cho rang cac dot bién QS ctia mam
bénh & nguoi bi gidm doc luc [66, 67] nhanh chong
dan dén quan ni¢ém str dung chat e ché QS dé kiém
soat mot sO0 bénh [63]. Sau do QS biéu hién nhu mot
cach dé diéu chinh cac quan thé vi sinh vt gilta cac
hé vi sinh vat trén da, nhu da dé xuit trude day [68],
va tham chi c6 thé lién quan dén sinh 1y bénh cia
cac bénh da nhu mun trirng c4 [69].

Sau do, tuong tac gitra cac loai ciing dugc mo ta
thong qua diéu hoa tong hgp mang sinh hoc. Loai
co ché nay dia duoc bao cio trudc day giira
Staphylococcus aureus va C. acnes [70]. Trong
nghién ctru nay, cac tac gia da chirng minh rang C.
acnes c6 thé c6 anh hudng dén hoat dong cua
S.aureus. Nghién ctru nay goiy rang C. acnes co
thé tao ra mot yéu t6 hodc cung cap mot moi truong
thuc ddy su hinh thanh mang sinh hoc tu cau. Vi
coproporphyrin III duoc biét 1a gay ra su két ty S.
aureus & cac chung dugc phan lap trén da, nén co
thé phan tir nay ciing c6 thé gay ra sy hinh thanh
mang sinh hoc hodc ¢é thé 6 mot co ché khac hién
chua duoc mo ta [71].

Cudi cung, trao d6i tui ngoai bao (EV) ngay nay
dugc coi la mot nhan td quan trong trong tuong tac
ctia vi khuén [72]. T4t ca cac vi khuan déu c6 kha
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ning tao ra loai chat truyén tin tu nhién nay, bao
gdm ca vi khuan Gram dwong [73]. Gan day, C.
acnes dugc mo ta 1a c6 thé tao ra EV [74]. Cac EV
ctia vi khuan nay cho phép twong tac giita cac vi
khuan ma con gitta ching véi cac té bao chil nhu té
bao strng trong moi trudng da, dac biét 1a thong qua
cac con duong tin hiéu qua trung gian TLR2 [75].
That vy, Choi et al. ¢ mé ta rang sy xAm nhap cta
cac EV ¢6 ngudn goc tir C. acnes vao té bio sing
la qua trung gian cua qué trinh nd1 bao phu thude
clathrin, va theo cach nay, vat chat bén trong ciia
cac EV nay c6 thé duoc dua vao té bao stng. Trong
vi du nay, Choi et al. da chimg minh rang cac EV
¢6 ngudn gbe tir C. acnes co thé tao ra kiéu hinh
glong mun trimg ca trong té bao su’ng va xac nhan
két qua ctia ho trong mot mo hinh biéu bi ngudi
duoc hoan nguyén. Ngoai ra, mot nghién ctru cy thé
bao céo su c6 thé diéu chinh giita cac quan thé vi
khuén tir cac vi sinh vat khac nhau bang cach su
dung con dudng EV, dé bao vé da khoi tinh trang
viém do mam bénh gdy ra. That vay, trudc day da
¢6 bao céo rang EVs tir Lactobacillus plantarum,
mdt sinh vat hdi sinh dugc tim thdy trong dudong
tiéu hoa, c6 thé bao vé khoi bénh viém da co dia dj
tmg do EV ¢6 nguén goc S. aureus gay ra. Cac tmg
dung 1am sang sau d6 dugc dé xuét st dung EV ¢
ngudn goc tir L. plantarum, dya trén tiém ning diéu
chinh ctia chung d6i v6i cac mam bénh trén da nhu
S. aureus. Mot trién vong 1am sang khac da dugc
dé xuét trong y van, dua trén sy trc ché giai phong
EVs tir C. acnes dé tranh giai phong cytokine gay
viém tur té bao sung va sy xuét hién kiéu hinh mun
trung ca [75].

Téng hop lai, cac yéu t6 cia y van nhan manh
tam quan trong clia cac twong tac chéo giita cac loi
thich hop. That vay, sy mét can bang trong cac
tuong tac vi sinh vat ny c6 thé gay nguy hiém cho
cac moi quan hé gitra h¢ vi sinh vat ¢ da va té bao
vét chii va ¢6 thé dan dén cac bénh viém da, noi rdi
loan sinh hoc thuong dugc coi 1a mot tac nhan
manh.

Hé vi sinh vat trén da hién dién nhu mot phﬁn
co quan phtrc tap va da yéu tb clia da, ma qua trinh
diéu chinh hién nay dugc cho la co thé diéu tri cac
bénh viém da, nhu da dugc dé xuét gan ddy trong
tinh trang mun trimg ca [76]. That vay, vi tinh trang
khang khang sinh dang ngay cang gia tang, dac bit
la trong bénh tring ca [77, 78], cac gidi phap
probiotic hién nay dugc xem la mét giai phap thay
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thé thii vi cho cac phuong phéap diéu tri bang khang
sinh va ciing 1a lya chon méi dugc bo sung vao kho
di€u tri hién tai cta cac bac si lam sang (Hinh 1.1).

Cutibacterium acnes va kha niing mién dich tw
nhién

Da vé6i hé vi sinh vat clia né phat trién mot loat cac
phan g mién dich ty nhién dé bao vé co thé chong
lai nhiém trung. Trdi ngugc voi hé vi sinh vat
duong rudt duge ngan cach vat 1y khoi biéu mé boi
mot 16p chat nhay day dic trong rudt gia, hé vi sinh
vat & da tiép xuc chat ch& véi biéu bi. Didu quan
trong 13 phan tmg mién dich phai dugc chuan bi
trudc dé nhan biét va diéu chinh dé dap tmg véi mot
moi de doa thich hop, vi bit ky phan ting mién dich
nao ddi véi cac tac nhan hoi sinh c6 thé dan dén
bénh man tinh. Té bao simg va té bao tuyén ba
(sebocyte) la cac loai té bao chinh ciia 16p biéu bi
va tich cyc tham gia vao qua trinh mién dich ty
nhién, 12 nguon cung cap peptlt khang khuan va
cytokine kich hoat phan tmg viém khi biéu mo tlep
xuc voi cac loai phan tir lién quan dén ton
thuong/géy bénh (D/PAMP) chu yéu dai dién boi
cac ph01 tu Toll-like receptor 2, 4 va 6 (TLR) va
cac phdi tir proteaseactiised receptor (PAR)-2 lién
két v6i cac thu thé twong mg duoc biéu hién
trén/trong té bao sing va té bao tuyén ba [79]. Viéc
kich hoat mién dich tu nhién c6 vé khac nhau tuy
theo loai da va phylotype cua C. acnes. Trong mot
nghién ctu, loai IC dugc phan 14p ¢ da binh thuong
s& gay tiét IL-8 trong té bao sing cao hon loai IA
[80] Nguoc lai, céc logi IA va IB ctia C. acnes dugc
tim thiy tao ra mirc d¢ B-defensin 2 (hBD2) cua
ngudi tir cac té bao tuyén ba dugc nudi cay cao hon
so v6i phan 1ap loai II [81, 82], chimg t0 rang C.
acnes loai III ¢6 kha ning chéng viém cao nhét
béng cach diéu chinh sy biéu hién cua PAR-2,
TNF-alpha, MMP-13 va TIMP-2, trong khi
Cutibacterium avidum c6 kha ning yéu nhit bang
cach chi diéu hoa MMP-13 va TIMP-2 [82].

C. acnes c6 thé cam tmg IFN-y tir té bao NK
bang co ché lién quan dén viéc giai phong RNA va
mot con dudng ty nhién phu thudc vao su hoat hoa
TLRS va su tiét IL-12p40 va IL18 [83]. Ngoai IL-8,
trong qua trinh viém do C. acnes kich hoat, su bai
tiét IL-1p cua bach cdu don nhan va té bao tuyén ba
trong sudt qua trinh kich hoat gen viém chinh
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Hinh 1.1 Cutibacterium acnes va cac tuong tac gitta vi sinh
vét trén da. Tém tit cac tuong tac khac nhau hién c6 giita C.
acnes va cac cong dong vi sinh vat da khac nhau. (a) Cac quy
dinh vé& sinh truéng duge thuc hién théng qua cic phan tir
hoat tinh sinh hoc khac nhau (epidermin, gallidermin). (b)
Cam g s6 luong 1a mot trong nhimng con duong twong tac
giita cac vi khuan.

NLRP3 di duoc ghi nhan [&]. Co ché nay duoc
diéu chinh bdi cac protease va cac loai phan mg
oxy. Hon nita, C. acnes thuc day cac phan tng
Th17 / Thl hdn hop bang cach gay ra sy tiét dong
thoi IL-17A va IFN-y tir cac té bao T CD4 + cu thé
trong dng nghiém. Do d6, sy hién dién ctia té bao T
nhay cam voi IL-17 va sy kich hoat cac cytokine
lién quan dén Th17 trong céc t6n thuong mun trimg
cé cho thay con duong Th17 c6 thé dong mot vai
tro quan trong trong qua trinh bénh, c6 thé dua ra
cac muc tiéu dleu tri méi [85]. Gan day, nguoi ta da
chimg minh rang IL-17 dugc ting 1én trong huyét
thanh cua bénh nhan mun trimg ca [86]. Ngoai cac
cytokine, cac peptide khang khuan (AMP) 1a chat
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(c) Tuong tic gitta C. acnes va h¢ vi sinh vat ¢ da cling dién
ra thong qua qua trinh tong hop mang sinh hoc. That vy, cac
nghién ctru gan ddy bao cao rang mang sinh hoc c6 nguon gbe
tir C. acnes c6 thé thuc diy su tong hop mang sinh hoc cua S.
aureus. (d) Cac tii ngoai bao c6 thé mang cac tin hiéu thiic
day twong tic giira cac loai giita cac loai va ca vat chu/hé vi
sinh vat

diéu hoa quan trong ddi véi tinh trang viém da va
thudc vé kha ning mién dich ty nhién. C6 bang
chung chic chin raing AMP déng mot vai tro trong
co ché bénh sinh ctia cac ton thuong myn viém. Cac
AMP c6 ngudn gbc tir da bao gdm ho p-defensins,
protein S100, RNases va cathelicidin LL-37. Trong
khi mot s6 AMP duoc tiét ra mot cach hop 1y, hBD-
2 va hBD-3 va LL-37 dugc diéu tiét trong cac ton
thu’orng mun trimg ca va dugc tao ra boi cac bé mit
nuoi cay cua C acnes 1n vitro ca trong té bao sung
[48] va trong té bao tuyen ba [87]. RIS-1/psoriasin la
mot peptide khang khuan biéu mé, c6 biéu hién
duoc diéu chinh trong cac bénh viém da bao gdm
mun tring ca va do retinoids gay ra. Tinh trang
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viém diéu chinh sy ngin chin cua RIS-1 /psoriasin
trong cac tuyén ba nhon va vo gbe nang 16ng véi sy
gia ting biéu hién ctia n6, do d6 lam cho AMP nay
trg thanh muc tiéu méi cua phuong phap diéu tri
mun tring ca [88].

Mun trimg ¢4 c6 lién quan dén sy phat trién cta
seo & nhiéu bénh nhan. Gan day, chiing t6i cho thay
rang trén da cua nhitng bénh nhan bi mun trimg ca
dé bi seo so voi khong dé bi seo, TLR-4, IL-2, IL-
10, TIMP-2 va JUN bi biéu hién qua mirc va muc
protein MMP-9 giam. Két qua tuong tu ciing thu
duoc & cac san viém, ngoai trt TLR-4. Do do,
nhing két qua nay cho thdy mdi lién hé giita cac
biéu hién ban dau cua tinh trang viém vo1 muc do
kich hoat mién dich ty nhién trong 16p biéu bl binh
thuong ciia bénh nhan myn trimg ca va su phat trién
clia seo cho thiy tam quan trong cua viéc dleu tri
viém ¢ myn tring ca dé ngan ngura su phat trién clia

seo [89]. TGF-BI ciing ¢ thé dong mot vai tro
trong su phat trién ciia seo vi nd tang cao & cac t6n
thuong ctia bénh nhan mun tring ca, nhirng nguoi
dé bi seo [90].

Mot cau hoi quan trong trong linh vuc vi sinh
vat 12 tai sao cac té bao lai chuyén tur trang thai dung
nap mién dich sang trang thai viém mén tinh trong
truong hop khong bi nhiém tring. Trong truong
hop phat trién mun trimg c4, su thay doi dong trong
vi moi trudng cia nang 16ng do ting tiét ba nhon
c6 thé kich hoat phan tg phién ma khac nhau ctia
hé vi sinh véat. Do d6, viéc nuéi céy C.acnes trong
mot mdi truong giau lipid, thiéu oxy twong tu nhu
trong moi truong nang 16ng bit tic s& thiic diy qua
trinh 1én men ky khi va san xuat cac axit béo chudi
ngan kich hoat co ché biéu sinh dé ting cudng san
xuat IL-6, IL-8 va TNFo qua trung gian TLR2
trong té bao simg ctia ngudi [91] (Hinh 1.2).
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Hinh 1.2 C. acnes twong tac chéo véi kha nang mién dich tu nhién & da
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