TAP CHi NGHIEN CU’U Y HOC

NG DUNG CHAT TIET TE BAO GOC TRUNG MO TRONG
DA LIEU THAM MY
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L&o héa la mot qua trinh sinh hoc tat yéu & moi sinh vat séng. Trong nhiing ndm géan day, céc phuong
phép chéng ldo héa da nhanh chéng phat trién dé dap ting nhu cau lam dep, té bao gbc va cac dén xuét cla
ching da tré thanh mét xu huéng tiém nédng trong linh vuc nay. Té bao géc tiét ra cac yéu té tang trudng,
cytokine, chemokine, yéu té tao mach, peptide khédng khuén... da duoc chiing minh 1a cé téc déng tich cuc
dén qua trinh 1o héa da. Trong bai danh gia nay, ching téi tém tat co ché cta céac chét tiét tir té bao gbc
trong viéc ngén ngtra ldo héa da, phan Iap va nuéi céy té bao géc trung mé ciing nhw cac quy trinh chuén bj
chét tiét. Ngoai ra, chiing toi dé cap dén hiéu qua, hé théng phén phéi, khuyén nghj va trién vong cta cac san
phdm c6 ngudn géc tir té bao gbc. Tém lai, so véi cac phurong phép diéu tri chdéng Ido héa hién cé khac, chat
tiét té bao gbc co hiéu qua va tiém ndng vuot tréi hon. Tuy nhién, viéc st dung réng réi cac sén phdm nay

chua duoc khuyén khich do thiéu cac thtr nghiém lam sang trén nguoi vé tinh an toan va én dinh ctia chung.

T khoa: Té bao gbc trung md, chét tiét té bao gdc, tai tao da, tré hoa da, ché pham té bao géc.

I. DAT VAN DE

Ung dung t& bao gbc trong y hoc tai tao
la mét Iinh vwee mai déy hira hen dac biét la
sau khi nhiéu nghién clru da chirng minh réng
chét tiét tr té bao gbc mang lai hiéu qua vuot
troi trong diéu tri dong thoi cai thién dang ké
nhirng khuyét diém cua liéu phap té& bao truéc
day. Mac du vay, co ché tac dong ciing nhw
tinh 6n dinh va an toan cta cac ché pham nay
van chwa hoan toan dwoc hiéu rd dan t&i mot
thwe té rdng tac dung clia té bao gbc va cac
ché pham t» ching dang dwoc phéng dai qua
mUrc nham muc dich thwong mai. Vi vay, chung
t6i da tap hop cac nghién clru 1am sang, tién
lam sang va céac bai danh gia tir cac nén tang
Nature, Sci-hub, Frontiers... d& dwa ra cai nhin
tbng quan nhét vé co ché tac dong, wu diém,
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nhwoc diém ciing nhw tiém nang nghién ctwu
tiép dién cac san phdm nay trong twong lai.

Il. NOI DUNG TONG QUAN

1. Té bao gdc, té bao gbéc trung mé va chét
tiét cta chung

Té bao gbc (Stem cells - SCs) dwoc dinh
nghia 1a mot loai t& bao chwa biét hoa; c6 kha
nang tw lam maoi va bao tdn sy khéng biét
hoa théng qua cac thé hé té bao dong thoi c6
kha nadng biét hoa tao thanh bét ki loai té bao
chuyén biét nao trong diéu kién kich thich nhat
dinh; dung nap mién dich va Grc ché sinh mién
dich.™*

Té bao gbéc trung md ( Mesenchymal stem
cells - MSCs) la té bao da nang ton tai trong cac
mé trwdng thanh & ngwdi va mot sé loai sinh
vat khac nhw chuét, khi doi... MSCs dwoc phan
lap va nudi cay lan dau tién vao ndm 1968 bdi
A. J. Friedenstein nhwng phai dén nam 1991,
thuat nglr “t¢ bao gbc trung md” méi duoc
Caplan trinh bay sau nhirng nghién ctru cia
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ong vé thy xwong ngwdi.5 Ching cé kha ndng
tw tai tao, da nang, dé tiép can, cé thé nhan lén
trong &dng nghiém v&i sw én dinh vé gen va déc
biét 1a co thé giai quyét mot sd van dé vé dao
dtre trong nghién ctru. Nhirng wu diém trén gop
phan danh dau tdm quan trong ctia MSCs trong
liéu phap t& bao, y hoc tai tao va stra chira
mo.57 Ngoai ra, MSCs c6 kha nang sinh mién
dich thap, kha ndng diéu hoa mién dich va ngan
ngtra thai ghép nén cé nhiéu tiém nang trong
viéc tng dung diéu tri cac bénh cap tinh va man
tinh.&1° Do tlrng xuét hién khé khan trong quy
trinh phan lap va xac minh MSCs, nam 2006
Hiép hoi Tri liéu Té bao Qubc té da thiét lap
mot s6 tiéu chi dé xac dinh mot té bao la MSC,
bao gébm: kha nang biét héa thanh ba dong té
bao (tao xwong, tao m& va tao sun), s cé6 mat
cta thy thé CD90, CD105 va CD73 trén bé
mat t& bao, va khong coé thu thé CD45, CD34,
CD14, CD79 va HLA-DR." Sau phat hién d4u
tién vé MSCs c6 ngudn gbc tir tdy xwong (BM-
MSCs), mét s6 ngudn MSCs khac da duoc bao
cdo, cu thé 1a ndi mac t& cung, mé tay rang,
co xwong, nhau thai, mé m&, mau cuébng rén,
thach Wharton va ca mau kinh nguyét.>'218

Ba co ché chinh ciia MSCs lién quan dén
tiém n&ng diéu tri bao gdbm di chuyén dén cac
vi tri bi tén thwong, biét hda dé thay thé cac md
bi tén thwong va tiét ra cac yéu té c6 hoat tinh
sinh hoc.'®2' Pé dat dwoc hiéu qua diéu tri can
hang trdm triéu MSCs trong khi tbng sb lvong
MSCs trong co thé rat khan hiém dan dén can
quy trinh nhan I&n in vitro d& cé du sb lwong té
bao trwdc khi cdy ghép. Tuy nhién, quy trinh
nhan I&n hoéc kich thich biét hoa in vitro co thé
anh hwéng dén chat lwong clia té bao nhw do
ldo hda, kha nang biét hoa va kha nang séng
s6t ctia MSCs in vivo, tir d6 anh hwéng dén
hiéu qua diéu tri ctia ché phdm MSCs.2223

May man thay, nhirng nghién clru gan day
da tiét 16 rdng co ché hoat ddng chinh mang

lai hiéu qua cuia viéc cay ghép té bao gbc la do
tac dung diéu hoa can tiét cla ching thay vi
thay thé hoan toan cac té bao bj tdn thwong.?
MSCs tiét ra cac chét tiét (secretomes) - mot
loat cac yéu té hoat tinh sinh hoc nhw cytokine,
chemokine, yéu td tdng trwdng, chat trung gian
lipid, hormone, exosome va boc chung trong
céc tui ngoai bao (EVs).?® C4c chét tiét nay di
chuyén t&i vi tri md tén thwong, thac day qua
trinh 1am lanh vét thwong théng qua tai tao mo
va tang sinh mach.

Cac chét tiét cé ngudn gbc tr MSCs cho
thdy kha nang sinh hoc gan nhu twong dwong
véi viéc cly ghép té bao gbc tw tiép mat khac
lai loai bé dwoc cac rdi ro lién quan dén cac
liéu phap té bao nhw dao thai qua trung gian
mién dich, bat thwong vé gen va di truyén gay
ra do qua trinh nhan Ién in vitro hoac do ban
than MSCs clia ngudi hién va cubi cung la giai
quyét dwoc cac van dé lien quan dén dao durc.
2. C4u truc da va qua trinh lao héa

Da la co quan Ién nhat cta co thé con
ngwoi, bao gobm ba I&p: Thwong bi, trung bi va
ha bi. Thwong bi (hay biéu bi) 1a I&p ngoai cung
cla da, dong vai trd nhw I1&p phong tha chinh.%
Chtc nang chinh cla I6p nay la cung cip mot
hang rao bao vé chéng lai vi khuan, cac yéu té
c6 hai tr mbi trweong va blrc xa cuc tim (UV).
L&p nay khéng ¢ mach mau va chi yéu bao
gdm nhiéu I&p té bao sirng & cac mirc do biét
héa khac nhau va ciing 1a c4u tric chinh cung
clp src bén cho da.?’?8 Cac té bao Langerhans
tham gia vao phan (rng mién dich va bao vé da
khéi cac tac nhan vi khuan.?® Cac té bao hac
t6 ndm & 16p day cua thwong bi san xuéat va
phan phéi sac tb melanin cho céac té bao strng
xung quanh, d@m bao hép thu mot phd rong cac
bwéc séng chiéu xa mét trdi va do d6 bao vé
khoi birc xa UV.3° C4c té bao Merkel hoat dong
nhw céc thu thé cdm giac déi véi cac kich thich,
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bao gébm dau, nhiét do va xtc giac.>' Lép ké tiép
la I&p ha bi bao gébm céac tuyén ba nhén, nang
l6ng, dau day than kinh, mau, mach bach huyét
va cac té bao mién dich, bao gdm dai thuc bao,
té bao dang soi, té bao tiéu diét tw nhién, té
bao lympho va té bao mast dwoc bao trong mé
lién két.273233 M6 lién két cha yéu dwoc clu tric
b&i cac nguyén bao soi, chiu trach nhiém téng
hop céac protein elastin va collagen.® Céac soi
collagen mang lai strc bén cho mé va elastin
gilp da dan hdi.?"3 Cac té bao mién dich co
trach nhiém bao vé co thé khai cac vi sinh vat,
chéat gay di trng va chan thwong vat ly.% Lép
sau nhét cta da 14 16p ha bi két nbi da véi co
va chi yéu bao gdm céc té bao m&.2¢

Cé6 rat nhiéu gid thuyét da dwoc dat ra

Biéubi —»

Trung bi —

Ha bi —
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dé gidi thich con dwong tin hiéu dan téi sw
I50 hoa da. Hau hét, ching bat du bang sw
Stress oxy hoa phan (rng (Reactive Oxidative
Stress - ROS) gay ra b&i cac yéu td bén ngoai
va bén trong, cudi cung dan dén tén thwong
DNA va thay dbi cac thanh phan cAu tric ngoai
bao (Extra Cellular Matrix - ECM).%” Hinh thai
da phu thuéc vao ECM: Da & ngudi tré co Iop
biéu bi min mang véi téc dd tang sinh cao cla
nguyén bao sgi, collagen va mach mau.® Trong
qua trinh 3o hoéa, hoat dong clia nguyén bao
soi giam, chirc nang clGa ching kém dan dan
dén gidm téng hop collagen va lam gidm do
day mach mau. Nhirng thay déi ciia ECM lam
cho I&p biéu bi méng di, cac nép nhan bét dau
xuét hién.® (Hinh 1)

Qua trinh 140 hoa da theo thoi gian

~ Fibroblast

ﬁ‘\ Rciinat

Collagen

Created in BioRender.com bio

Hinh 1. Qua trinh lao hoa da & ngwoi
Sw sut gidm sé luong té bao fibroblast dan téi gidm collagen cia thanh phan céu tric ngoai bao
cla da, ttr d6 dén t6i gidm d6 bén va tinh déo dai cua da. Gidm d6 day mach mau lam gidm méu
dén nuéi mé, lam suy yéu mé lién két duéi da. Hinh dnh duoc tao bdi phdn mém Biorender

3. Co ché tri liéu ctia MSC

Nhw da dé cap & phan trwdc, co ché tri liéu
chinh ciia MSCs la dwa vao cac chét tiét ra
moi trudng ngoai bao. Cac chét nay déng vai

trdo quan trong trong con dwdng tin hiéu gitra
cac té bao va cac mé xung quanh nham kich
thich slra chira va tai tao mo.4° MSCs tiét ra
nhiéu loai EVs khac nhau vé kich thuéc, nguén
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gdc, thanh phan va chirc nang.*' EVs 1a cac
tti mang nhd c6 ngudn gbc tr con dwdng ndi
tiét, cé6 dwong kinh tir 30 dén 150nm va sinh
ra tr cac tui mang I&n hon cé dwdng kinh tw
150 dén 1000nm nhd ra khdi mang sinh chét.4?
Lop lipid kép ctia EVs bao boc cac thanh phan

hoat tinh sinh hoc, bdo vé chung khéi sy phan
hdy cla enzyme déng thdi thuc day qua trinh
truyén tin hiéu tw tiét hodc can tiét.+*4 EVs da
duwoc chirng minh cé kha ndng tac dong dén té
bao dich théng qua céac phan ti sinh hoc dwoc
mang bén trong.*s (Bang 1)

Bang 2. Cac yéu t6 ting trwéng va vai troé ctia ching trong da liéu

Yéu té

Vai tro

Vascular endothelial growth
factor (VEGF)

Kich thich tang sinh mach.447

Hepatocyte growth factor
(HGF)

Thuac day qué trinh tai tao biéu bi.4647

Epidermal Growth Factor
(EGF)

Kich thich cac nguyén bao s¢i tao ra Collagen va Elastin giup lam
sang da, 1am day va sidn chéc da.4647

Transforming growth factor-
beta (TGF-b)

Tham gia vao giai doan viém va téng sinh, thic day phan bao dé
hinh thanh mo hat.*647

Platelet-derived growth
(PDGF)

Diéu chinh qua trinh tai tao md da khi da bj tdn thuwong.4649

Hoat hoa va diéu huwéng sw di chuyén clia cac té bao dai thuc

Prostaglandin E2 (PGE2) .
bao.*

Fibroblast growth factor
(FGF)

Lam giam sy xuét hién cla cac nép nhan trén da thong qua thac
day hoat dong cla cac té bao da mdi. 464750

Interleukin 6 (1I-6)

Thuac déy qua trinh tao mau, phan &ng mién dich dic biét la cac
phan (ng trong giai doan cap nham béo vé co thé.5"52

Nuclear factor erythroid
2-(Nrf2)

Tham gia trong con dwéorng phan (ng clia té bao ddi dap wng voi
sy stress oxi hoa.>"%2

Insulin-like growth factor

(IGF) cla da.*47

Kich thich sw phan chia cla nguyén bao soi va cac té bao biéu bi

Ngoai ra, EVs cé ngudn gbc tir MSCs da
dwoc bao cdo rang khong chi mang cac yéu
t6 ting trudng ma con cd miRNA. Vi miRNA [a
phan t& diéu chinh biéu hién gen manh mé nén
tin hiéu thong qua miRNA-EV la mét co ché
hiéu quad dwoc MSCs sir dung dé diéu chinh
s hinh thanh mach.%? Sy c6 mat cita miRNA
trong MSC-EVs da dwgc chirng minh la c6 tac
dung thuc ddy qua trinh tao mach trong ca diéu

kién in vivo va in vitro. miRNA c6 thé hoat dong
nhw chat (rc ché biéu hién gen bang cach lién
két v&i vang 3-UTR cla cac mRNA nhadm ¢
ché su dich ma va/hoic thic ddy sy thoai hoa
cla ching.®® D4 c6 bao cdo rang miRNA diéu
chinh sw biéu hién clia cac gen ma hoa cho
cac cytokine, yéu té tang trwdng nguyén bao
soi (FGF), yéu t tang truéng biéu bi (EGF)
va cac chat tan sinh mach khac.5 Ferguson va
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cong s da mo ta so lwoc cac miRNA cé trong
EVs duwgc phan lap tr cac BM-MSCs va xac
dinh cac qua trinh sinh hoc duwgc diéu chinh
b&i cac miRNA nay, cho thdy rdng MSC-EVs
c6 kha nang bao vé té bao co tim khdi sy chét
té bao va tang sw hinh thanh mach trong cac
té bao ndi md tinh mach rén cta con nguodi
(HUVEC).% tRNA va piRNA gép phan duy tri
hiéu lwc ctia SCs, thuc dady sy sbng cla SCs,
trc ché sy biét hoa t& bao va diéu chinh qua
trinh stra chira mo.%5°

Mot co ché khac clia MSCs lién quan dén
sw chét té bao theo chwong trinh la gay gidm
sw biéu hién cda protein gay doc té bao. Li va
cong sw da bao cao mét nghién cru chirng
minh rang SCs lam gidm qué trinh tw hdy cla
dai thwc bao phé nang khi ching dwoc nudi cay
trong méi trwéng cu thé.® Mét nghién ciru khac
nam 2009 cla Aina He va cong su cho théy
sy chét theo chwong trinh cla té bao co tim
da gidm dang ké khi diéu tri bang san pham cé
ngudn géc tir MSCs.®' Nhirng bang chirng nay
cho thdy kha nang chéng lai sy chét té bao cua
MSCs rat tiém n&ng dé ap dung trong viéc tré
hoa da.

Tac dung diéu hoa mién dich cta chéat tiét
MSCs la mot trong nhitng co ché dang dwoc
dé cap trong chi dé nay. D&c tinh (e ché mién
dich ctia MSCs trong 6ng nghiém da duwoc
bao cdo lan dau tién tir nam 1998.52 Do khéng
c6 cac phan tr bé mat té bao gay kich thich,
MSCs hiém khi tao ra phan trng mién dich &
vat chi nhan ciy ghép.®® MSCs thé hién kha
nang (rc ché mién dich théng qua ba co ché
chinh: lam trung gian cho sy twong tac gitra
céc té bao, théng qua hoat ddng clia cac yéu td
hoa tan va diéu chinh hoat ddng clia cac té bao
lympho T.24%7
4. Phan lap va nuéi cay MSCs

Trong nhitng ndm gan day, t& bao gbc trung
mé c6 ngudn gbc tr m& (AD-MSCs) tré thanh

TAP CHi NGHIEN CU’U Y HOC

mot ngudn té bao gdc tiém nang do sb lvong
MSCs cao hon so v&i cac ngudn khac, kha
néng biét hoa da dang hon ddng thoi cé thé két
hop vé&i cac tha thuat thAm my khac nhw hat
m&.54 Mot nghién ciru duwoc trén chudt béi Liu
va cong sw nam 2017 cho thay réng viéc diéu
tri bang té bao gbc tir tuy xwong (BM-MSCs)
lam gidm sw oxy hoéa bdng cach gidm ham
lwvong malondialdehyd (MDA), tang hoat dong
superoxide dismutase (SOD) va ham lwong
Glutathione-peroxidase (GSP-Px).®5 Phoi thai
la mét ngudn it phd bién hon do ké ca khi da
c6 déng y cla nguwdi hién thi diéu nay van gay
ra tranh c&i vé van dé dao dwc.t® Té bao gbc
trung md cé ngudn gbc tir té bao gbc da nang
cdm tng (iPSC) lan dau tién dwoc gidi thiéu
vao nam 2006 béi Takahashi va Yamanaka va
da tré thanh mot phwong phap gidi quyét duoc
cac van dé dao dirc y hoc so véi cac loai té bao
gbc khac, nhung viéc phat trién loai té bao nay
van con gap nhiéu khé khan do quy trinh nudi
céy phtrc tap cung nhikng rii do lién quan dén
kha nang sinh khéi u sau khi dwoc cly ghép
vao co thé.®”¢8 Wu nhwoc diém cla tirng ngudn
dwoc tém tat trong bang sau. (Bang 3)

Nhiéu céng nghé da dwoc nghién clru va
phat trién dé tang sé lwong va chét lwong cla
cac chét tiét MSCs trong méi trwdng nudi cay
in vitro: nudi cly trong diéu kién thiéu oxy va
nudi cay trong mai trworng 2D hodc 3D.7274 Sun
va cong s da chirng minh rdng mlc protein
trong moéi trérng nudi cay thiéu oxy cao hon 15
lan so v&i nudi cdy thong thudng va co sw tang
tai sinh biéu md dan t&i lanh vét thwong nhanh
hon khi t& bao dwoc nudi cdy trong méi truéng
nudi cay 3D so v&i nudi cdy théng thuwdng.”>76
Ngoai ra, sw can thiép chinh sira gen cé thé
mang lai chirc nang m¢&i cho MSCs. MSCs
ngudn gbc tlr cubng rén dwoc truyén cac vec
to mang gen JAM-A & nguwoi giup céi thién sy
hinh thanh mach mau va tang cwdng stra chiva
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Bang 3. Vu diém va Nhwoc diém cua cac ngudn té bao goéc hién nay

Nguén té bao géc

Uu diém

Nhwoc diém

Quy trinh l4y té bao gbc an toan, dé dang
hon.

Sé lwong té bao gbc thu dwoc trong mébi
1g té bao mé& cao gap 1000 lan so v&i lay
tlr tuy xwong

C6 thé két hop cung cac phwong phap
thdm my khac nhw hit mé 1am dep.

Sé lwong té bao gbc thu dwoc
thap.

Tha thuat xam 14n nhiéu, gay
dau dén cung nhiéu nguy co
cta cudc phau thuat.

Tuy xwong

La ngudn té bao gbc dau tién, phd bién
nhét.

Cho thdy kha ndng chdng oxy hoa cao
trong thir nghiém chéng 140 hoé da.

Sé lwong té bao gbc thu dwoc
rat thap.

Tha thuat xam 14n nhiéu, gay
dau dén cung nhiéu nguy co
cla cudc phau thuat.

Mau ngoai vi

Quy trinh 14y mAu an toan, dé dang va it
gay dau don cho bénh nhan.

Sé lwong té bao gbc thu duwoc
rat thdp (thAp nhét trong cac
ngudn).

Quy trinh tach chiét phire tap.

Mo phoi thai

Lwong té vao gbc cao hon cac ngudn
khac.

Khé nang thu dwoc nhiéu céc té bao gbc
dau dong.

Quy trinh 14y mau phic tap,
nguy hiém, can sy dong y cao
cua tinh nguyén vién.

Nguy co cao khi l&y mau trong
thai ki.

Pa nang cam (ng
(iPSCs)

Té bao gbc cdm rng tiv t& bao soma.
Cho phép nhan lén lwvong I&n té bao gbc
v&i mét mod nhé ban dau

it dau d&n hon trong khi 1dy mau

Giai quyét dwoc cac van dén lién quan
dén dao dirc y hoc.

Nguy co tién trién thanh ung
thw cao do chua kiém soat
chinh xac dwgc qua trinh biét
hoa nguwoc cla té bao.

Quy trinh phurc tap va dat dé.

vét thwong & bénh nhan tiéu dwdng théng qua
tang biéu hién PDGF-BB va VEGF ho&c gen
hCAP-18/LL-37 tang kha nang khang khuén va
thuc day qua trinh stra chiva vét thwong.””7
5. Chuan bij chat tiét

Viéc chuan bj chét tiét dwoc thwe hién khi
s6 lwong MSCs dat 80 - 90% bé mat nudi cay.”™

C6 hai phwong phap chinh dé tach cac chét tiét
c6 ngudn gbc tr MSCs khdi méi trudng: siéu
ly tam (UC) va loc dong chay (TFF). Mot sé thi
nghiém két hop hai phwong phap nay dé cai
thién do tinh khiét ctia sdn phdm.8 M6t sé cong
nghé cao nhw séng siéu am co6 thé dwoc s
dung dé pha huy té bao va thu dwoc chét tiét.®"
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~ Mai trwéng téang trwdng Modified
Eagle Medium (DMEM) gém:
10% huyét thanh bao thai bo (FBS)
Tach chiét -Nuﬁi cay 250 U/mL collagenase
> 1 P
<
T

T 5 hours
| T ,Z. Loc
1 ! —

I zl_l 37°C
gl | Mang loc 40um

w : Moi truong té bao noi moé
w “— + Endothelial Cell Growth
Medium-2 Supplements
g ar°c
T 5% . "
co. B Created in BioRender.com bio

Hinh 2. Qua trinh nudi cay SCs
Sau khi phéan I4p, té bao duwoc thuc hién bang céch U trong 5 gior & nhiét dé 37°C trong moi truong
téng trudng str dung Modified Eagle Medium (DMEM) ciia Dulbecco, chira 10% huyét thanh bao
thai bo (FBS), dé cung cép nhu céu dinh duéng cda té bao va 250 U/mL collagenase loai 1. Sau
dé duoc loc bang céc mang loc 40um va tréng trong méi trurong téng truéng (méi trudong té bao
néi mé duoc trang bi chat bé sung EGM-2 & 37°C va 5% C02).5%7" Méi truong nudi cay co thé
duoc diéu chinh tuy tirng phong thi nghiém khéac nhau vi du nhw thém 4% hPL hodc 1% penicillin-
streptomycin.*” Hinh énh duoc tao béi phédn mém BioRender

e - 300g trong 10 phat va
% " [ 2000g trong 20 phut
- v I 4c
| —
[ -
E — — '?‘ i 110.000g trong 90 phut
Mang loc 0,22um ‘-:;] g 4°C
+ rira bdng dung dich mudi dém
phosphat (PBS)
() .'_ — 110.000g trong 90 phut

—
150L PBS
Created in BioRender.com bio

Hinh 3. Chuan bj va bao quan chat tiét
Chét néi trén bé mét nuéi céy té bao duoc thu thap dé tach dich tiét badng cach ly tdm & 300g trong
10 phut va & 2000g trong 20 phut & 4°C dé loai bé cac manh vé cua té bao, sau do loc bang bé loc
0,22um va ly tdm & 110.000g trong 90 phit & 4°C. San pham thu duoc duoc riva bang dung dich
mudi dém phosphat (PBS) va ly tam & 110.000g trong 90 phut & 4°C va treo trong 150ul PBS va
duwoc bdo quan & -80°C. Hinh &nh duorc tao béi phdn mém BioRender
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Noéng dé protein trong mau dwoc do bang
bd xét nghiém protein BCA (Solarbio, PC0020).
Cac chét tiét dwoc chup anh béng kinh hién
vi dién tr, kich thwéc va sb lwong cla ching
dwoc phan tich bang cac phan tich theo dbi
hat nano va xac minh bang cach danh gia sw
biéu hién cla cac dau hiéu nhuw CD63, CD81
va Calnexin bang Western blot.?2 Cac phwong
phap khac nhw ELISA hay chon loc ghép kénh
cling dwoc st dung dé xac dinh mot sb yéu
t6 ting trwdng va cytokine.8>% Chét tiét/EVs co
thé duwoc lwu trir bang cach déng khd & -20°C
va -80°C trong tbi da 4 -6tudn ma van duy tri
dwoc cac chr nang clia no.8

Thuc té, cac chét tiét chira rat nhidu yéu td
khéng mong mudn cé thé gay ra tac dung phu.8”
Mai trng nudi cdy phai dwoc kiém soat dé gitr
murc d6 cac yéu té nay & mirc thap hodc phai
c6 hé thdng loc bang mang thdm chon loc.88
6. Ché pham tir MSCs va trng dung trong da
liéu thAm my

Cac san pham lién quan dén MSCs c6 thé
dwoc chia thanh 2 nhém: liéu phap té bao va
liu phap khong t& bao. Mac du, nhiéu thi
nghiém |am sang va tién 1am sang da xac nhan
tinh an toan ctia MSCs, nhwng van cé nhiéu lo
ngai rang viéc str dung MSCs trén ngui co thé
mang lai mét sb rdi ro nhw xo hda, viem va ung
thw.® Ngoai ra, Chiara va cong sw da chirng
minh rdng MSCs sé& chét trong vong vai gio
sau khi dwoc truyén vao co thé ngudi.® Trong
khi do, liéu phap khdng cé t& bao st dung cac
chét tiét MSCs dé diéu chinh cac qua trinh sinh
hoc bao gdm dan cac t& bao néi sinh va té bao
tién than dén cac vi tri b tdn thwong, lam trung
gian cho qua trinh apoptosis, tang sinh, di cw va
hinh thanh mach tr d6 mang lai nhirng Igi ich
dang k&, bao gdm gidm sy dao thai, gay khéi u
va truyén mam bénh.®' Ngoai ra, mét lan nudi
cy MSCs c6 thé cho ra lwong 16n chét tiét da
cho diéu tri, dong thoi phwong phap bao quén

cling don gidn hon.®

Hé théng phan phdi chét tiét MSCs

S dung truc tiép chét tiét ttr MSCs c6 hiéu
qua twong dbi kém do cac chét chat nay bi
phan huy nhanh chéng béi cac ezym cla co
thé hodc dwoc dwa dén cac md ngoai mé dich
nén chang thuwong dwoc didu tri voi lidu cao
ho&c nhiéu liéu Iap lai.*2 Trén thuc té, st dung
lidu cao c6 thé gay doc té bao do kho kiém soat
sw lan truyén cta cac yéu td sinh hoc dén cac
mé/co quan khac.®® Tac dung phu co6 thé xuét
hién & gan, phdi, l4 lach, than, tim, co va ca
nao trong vong 30 phut sau khi tiém.* Do do,
can c6 phwong phap dwoc kiém soat chat ché
dé dam bao kha nang Iwu gitr va hiéu qua cta
thudc trong mé dich.®” Viéc st dung chat nén
thich hop ciing c6 thé lam tang hiéu qua cta
lidu phap théng qua co' ché tac dung hiép déng
v&i chét tiét, do do viéc lwa chon chat nén phu
hop can phai dwoc can nhac ky lwdng.®

Mac du, EVs dwoc hap thu qua da mdt phan
khi béi tai chd, nhwng kha nang tham nhap cta
chung bi gi¢i han & I&p strng va chi khoang 1%
thudc xuyén qua I&p sirng d& ngdm vao 16p
hat.® Nhiéu cong nghé vat li, hoa hoc da dwoc
nghién clru va ng dung nham ting kha ning
hap thu cac hoat chat nay vao da vi du nhw vi
kim, chat nén dang hydrogel hay gia d& sinh
hoc.*”

Gan day, vi kim la thiét bj y t& phd bién dé
tiém thuéc mot cach chinh xac vao da hoac
dwéi da. Vi kim ciu tao bdi cac dau polyme hoa
tan c6 chiéu dai vai trdm micromet, twong rng
v&i do day cla lop ha bi. Bac tinh nay tao diéu
kién cho viéc dwa thudc vao da nhanh chong,
thuan tién va it dau don tlr d6 cai thién dang ké
strc anh hwéng clta ché phdm dén cac nguyén
bao soi trong m6 da.® Hién nay, may phun tia
khéng kim ciing c6 thé dwoc siv dung dé dua
thudc vao sau vao I&p ha bi bang cach st dung
céc tia thubéc & dang 16ng ap suét cao.®® Cong
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nghé tiém md&i nay dwoc danh gia la vuwot troi
hon so vé&i ky thuét tiém thdng thwdng do it dau
hon ddng thdi mang lai khd ndng tham nhap
va hép thy thubc tét hon so véi béi thude tai
Ch6_97,1oo

EVs c¢6 thoi gian ban hdy ngan khi boi trén
da do bi dao thai nhanh chéng béi méd hdi, cac
chét rira tréi hodc tac ddng bén ngoai. Hydrogel
c6 dd xbp cao, c6 kha nang chira cac chat duoc
pham véi ndng dod cao va gidi phéng tir tir cac
chéat nay vao mé dich.”" Cac nghién ctru gan
day da cho thay tiém nang cla viéc st dung
hydrogel tw nhién va tdng hop nhw alginate
(Alg), chitosan (CS), fibrin, gelatin, poloxamer
407 va polyethylene glycol (PEG) nhw cac chét
mang nham nang cao hiéu qué cla san pham
chét tiét té bao gbc. 7102105

M6t phwong phap méi dwgc st dung

TAP CHi NGHIEN CU’U Y HOC

trong nhitng ndm gan day la gia d& sinh hoc
HydroMatrix. HydroMatrix la gia d& t» s¢i nano
peptide tdbng hop dwoc phat trién dé nudi ciy
té bao va md, c6 hinh dang 3D chiu duogc
nhirng thay déi vé nhiét dd va cwdng do ion.®”
HydroMatrix vira thic day sy tang sinh té bao
ddng thdi dwoc st dung lam chat mang dé
gitr thubc cb dinh tai vi tri mong mubn.™® Mac
du, hydrogel hoac gia d& sinh hoc da dwoc st
dung trong céc thi nghiém trén dong vat dé tao
diéu kién thuan loi cho viéc phan phéi va lwu
gitr chat tiét cé kiém soat tai ving muc tiéu,
nhwng ching van chuwa dwoc khuyén khich st
dung trong thwc hanh 1am sang vi sé lwong cac
thtr nghiém |am sang & nguoi van con qua it
dé dam bao tinh 6n dinh va an toan cla cac
phwong phap nay.*’
My pham tir MSCs

Bang 4. Mot sé san pham tir té bao gdc va tac dung ctaa ching'®’

Nha san xuét San pham Nguén géc Chirc nang
Luminesce Cellular rejuvenation AD-SCM Chéng nh&n; Chéng lao hoa,
serum Lam san chic, Phuc hdi lan da

Chéng nhén, chéng 130 héa, lam
_ _ _ san chac da, duéng am cho da,

Jaunesse Luminesce advance night repair  AD-SCM . N L

lam gidm sw xuat hién clua cac

GlObal, USA P A: A ga X R

doém ddi moi, lam déu mau da
Luminesce essential body Phuc héi da kho va hw ton, 130
AD-SCM , T T
renewal hda da, d6 dan hoi cua da
Luminesce daily moisturizin ‘ ]
y 9 AD-SCM  Chéng nhan, chéng 150 hoa
complex
Reluma skin illuminating serum AD-SCM  Chéng l3o hoa
Reluma skin illuminating stem . .
. . AD-SCM  R{ra mat
cell anti-ageing cleanser
o Reluma advance stem cell < . i

Invitrix, USA ) o AD-SCM  Chong lao hoa
facial moisturizer
Reluma Lash AD-SCM  Dw&ng mi
Reluma Pserene stem cell Danh cho da khé va nhay cam,

AD-SCM

cream

bénh cham, bénh vay nén
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Nha san xuét San pham Nguén géc Chirc nang

Reluma hair complex for men AD-SCM  Tri hoi

Reluma hair complex for

o AD-SCM  Tri hoi
Invitrix, USA women

Reluma stem cell hair complex

.- AD-SCM  Trj hoi
original formula

Cellure restart skin cleanser AD-SCM  R(ra mat

Cellure recode balancing toner ~ AD-SCM  C&p &m va lam s&n chac da

Cellure regenerate serum

RNL Bio. USA AD-SCM  Chéng nhan, chéng lzo hoa
’ booster
Cellure rework eye treatment AD-SCM  Vét nh&n khoé mét
Cellure rebuild AM day cream AD-SCM  Duwdng da
Cellure recover PM night cream  AD-SCM  Duwdng da
Luminessce anti-ageing skin AD-SCM R ,
. Chong lao hoa
serum and iPS-CM
CyGenX, USA
HFB-CM,
Regenrxx hair serum AD-SCM  Moc toc
and iPS-CM
Stemulation facial cream HMSC-CM Chéng lao hoa
Cole Martin ) 4 - P .
Inc. USA Stemulation elevate eye cream  HMSC-CM Chong nhan, chong lao hoa
’ Stemulation Relance bod )
_ y HMSC-CM Chéng I50 hod
lotion
Osmosis
Pur medical Osmosis stem factor serum MSC-CM  Chéng ldo hoa

Skincare, USA

Regenica advance rejuvenation

_ HFB-CM  Chdng ldo hoa
day repair

Suneva - - -
] Regenica advance rejuvenation HFB-CM P . i
Medical, USA . ; Chong lao hoa
overnight repair

Regenica facial rejuvenation

HFB-CM  Chdng ldo hoa
complex post procedure

Medon Co. Dr Mary stem cell whitening BM-SCM Ch(“j)ng |&o hoa
Ltd, South Dr Mary stem cell wrinkle BM-SCM  Chong lao hoa
Korea Dr Mary stem cell renew BM-SCM  Chéng ldo hoa
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Nha san xuét San pham

Nguén géc Chtrc nang

International  Recovery night moisture serum  HNE-SCE  Chéng lao hoa, cip dm
Stem Cell Defensive d <t
. efensive day moisture serum ] )
Corporation, v y moistu ! HNE-SCE Chong nhan, chong lao hoa
SPF 15
USA
TNS essential serum HFB-CM  Chédng nhan, chéng ldo hoa
TNS recovery complex HFB-CM  Chdng nhan, chdng ldo hoa
LSJ:Z Medica,  Ns eye repair HFB-CM V&t nhan khoé mét
TNS line refine HFB-CM  Chéng nhan
TNS Lip plump system HFB-CM  Chéng nhan
TNS illuminating eye cream HFB-CM  Vét nhan khoé mét
Carecell gold nourishing cream SC-CM Chéng ldo hoa
Carecell, Carecell perfect skin 3 in 1 )
recel p SC-CM  Chéng lo hoa
South Korea  lotion & Essence
20% men hair and skin cell ‘
° : SC-CM  Chéng l&0 hoa
conditioned media
Caregen Co.
Ltd, South Dermaheal stem C’rum HL AD-SCM  héng rung téc
Korea
Stempeutics, , £ ix .
India Cutisera BM-SCM  Chong lao hoa

AD-SCM-Méi trurong té bao gbc c6 ngudn géc tir me, BM-SCM-Mbi trurong té bao gbc cé ngudn gbc
ter tdy xwong, iPS-CM — Méi truong té bao gbc da ndng cdm utng, HFB-CM-Mbi trirong nguyén bao
soi & ngudi, HMSC-CM- Méi truong té bao géc trung mé nguoi, PL&UC-SCM- Méi truong té bao

géc tir nhau thai va cuéng ron

Sé lwgng cac my phdm tir MSCs dang ting
lén nhanh chéng nhung da sé nha san xuét
khong céng bd quy trinh ky thuat va cac minh
ching vé thir nghiém lam sang can thiét cho
cac san pham nay va chuwa cé sadn phdm nao
duwoc Co quan Quén ly Thuwe phdm va Duoc
pham Hoa Ky (FDA) chép thuan st dung trong
thdm my.

7. Han ché

Mé&c du nhiéu nghién ciru cho thay céc liéu
phap tir MSCs c6 hiéu qua va cé thé rng dung
vao lam dep, van cé rat nhiéu rao can trong viéc

mé& rong thwong mai cta chidng. Van dé dau
tién 1a phwong phap san xuét va lwu trir cac
chét tiét tr MSCs. Nhw d& dé cap & trén, cac ky
thuat khac nhau nhw nudi céy 3D, kich thich vat
ly/héa hoc, tac dong di truyén dang dwoc phat
trién dé nang cao kha nang san xuét chét tiét tw
MSCs (108) nhwng cac ky thuét nay nhin chung
c6 chi phi rat cao, thdi gian kéo dai va hiéu suét
kém 6n dinh.081% \/iac bao quan cac ché pham
nay la mét tr& ngai niva, vi EVs khéng dn dinh
& nhiét dd phong ma 6n dinh hon & -80°C dan
t&i tang chi phi bdo quan va van chuyén."® Khé
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khan tiép theo la xac dinh liéu tdi wu cia cac
san pham nay. Mac du, ngwdi ta da chirng minh
réng cac chét tiét cta té bao gbc an toan khi
bdi tai chd, khdong gay viém va man cam da,
nhwng van can xac dinh liéu téi wu d& dam bao
an toan khi st dung thwdng xuyén ma khong
gay tac dung phu.®”""" Ngoai ra, cac san pham
MSCs c6 kha nang thdm thau qua da kém khi
bdi tai chd. Vi kim dwoc st dung dé dwa thubc
vao da nhwng day van la mét tha thuat xam 14an
c6 thé dan dén tén thwong va gay dau.'2 Thém
vao do, thlr nghiém ldm sang & ngwoi con it
dan dén hiéu biét vé vai tro cla chét tiét MSCs
trong qua trinh tai tao va tré héa da cling nhw
tac dung phu cta chiing con nhiéu han ché.

Il. KET LUAN

Nghién ciru va (rng dung cac san pham co
ngudn gbc tr MSCs trong lam dep dang tré
thanh mét linh vwe méi day hira hen cta y hoc
tai tao. My pham tlir MSCs dwoc xem nhuw mot
phwong phap méi gitip chéng 140 héa va téi tao
da va da dwoc chirng minh Ia hiéu qua va an
toan qua cac nghién ciru tién 1am sang va lam
sang. Chung t6i nhan manh rdng mac du thi
trweong my phdm gén mac SCs dang nhon nhip
hon bao gi¢ hét nhung van chua co bat cir ché
ph&dm nao dwoc FDA chap thuan st dung trong
thdm m§. Trong subt nghién clru nay, ching toi
xac nhan rang chét tiét tir MSCs c6 hiéu qua
dang ké trong lam dep da, tuy nhién chung t6i
dé xuét can gia tdng cac thir nghiém Iam sang
trén ngudi dé xac minh tinh an toan va én dinh
clia cac san phdm nay truéc khi dwoc bay ban
va st dung rong rai trén thi trwdng.
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Summary

APPLICATION OF MESENCHYMAL STEM CELL SECRETOMES IN
AESTHETIC DERMATOLOGY

Aging is an inevitable biological process affecting all living organisms. Recently , anti-aging
methods have rapidly developed to meet beauty needs, with stem cells and their derivatives
emerging as a potential trend in this field.Stem cells secrete growth factors, cytokines,
chemokines, angiogenic factors, antimicrobial peptides, and more., which have been proven
to positively influence the skin aging process. In this review, we summarize the mechanism
of the secretome in preventing skin aging, mentioned mesenchymal stem cells’ isolation and
culture and secretome preparation procedures. Additionally, we investigated stem-cell-derived
products, particularly their effectiveness, delivery systems, recommendation, and prospects. In
conclusion, compared to other available anti-aging treatments, the secretome of mesenchymal
stem cells is superior in effectiveness and potential. Howewever, the widespread use of these
products is not recommended due to the lack of human clinical trials on their safety and stability.

Keywords: Mesenchymal stem cells, stem cell secretion, aesthetic dermatology, skin
rejuvenation, stem-cell-based products.
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