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Abstract: Developing models for preclinical examinations to avoid using animals has been
increasing worldwide. Besides creating cell lines or tissues specialized for in vitro testing,
biological wastes are also utilized as a potential tissue source for ex vivo examinations. In
particular, the human skin from plastic surgery can be an ideal source of skin models to evaluate
the effectiveness of some biological products with the advantage of possessing a natural finished
skin structure. However, to maintain skin viability under laboratory conditions, it is necessary to
establish ex vivo skin tissue nurturing conditions. Therefore, we tested conditions for culturing
skin tissue outside the body using the air-liquid interface tissue culture method paired with
Wharton's Jelly (WJ) extracted from umbilical cords and a specialized nutrient medium.The results
showed that the skin tissue could maintain and survive in the air-liquid interface tissue culture
conditions. Results from observations showed a consistent in size and color of the skin tissues up
to day 10 when cultured solely in the nutrient medium. However, when supplemented with
Wharton's Jelly (WJ), the tissues maintained their characteristics until day 15. Additionally, the
histological analysis indicated that cultured skin tissues could maintain their normal structure of
three epidermis, dermis, and hypodermis layers; signs of epidermal detachment from the dermis
were observed after 10 days in the nutrient medium alone, whereas this separation occurred after
15 days when supplemented with Wharton's Jelly (WJ). Moreover, hair follicles, melanocytes, and
keratinocytes were observed to be appropriately positioned and exhibited their characteristic
structures. These results indicated that skin could survive in a nutrient medium for ten days,
particularly prolonged over 15 days in a when supplemented with WJ. These
results indicated the potential to maintain skin tissue ex vivo and use it for different tests under
laboratory conditions.
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Wharton’s Jelly c6 kha ning ho tro kéo dai
thot gian song mo da ex vivo
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Tém tit: Viéc phat trién cac mé hinh cho muc dich thir nghiém tién 1am sang nham tranh sir dung
dong vat dang la xu hudng mai trén thé gidi. Bén canh viéc tao ra cac dong té bao hodc md chuyén
hod cho thir nghiém in vitro, cac phé pham sinh hoc ciing dang dugc tan dung nhu mot ngudn mod
tiém ning cho thtr nghiém ex vivo. Trong d6, phan da ngudi tir phau thuit tao hinh thim my c6 thé
12 mot ngudn mod hinh da 1y tuong dé danh gia hiéu qua cua mot s sinh phdm véi vu diém so hiru
cAu triic da hoan thién tu nhién. Tuy nhién, nhdm duy tri kha ning song cua da trong diéu kién
phong thi nghiém thi can phai thiét 1ap dugc diéu kién nuéi dudng mé da ex vivo. Do d6, chiing toi
tién hanh thtr nghiém cac diéu kién nuéi cdy mé da bén ngoai co thé bang phwong phap nudi ciy
mé ban tiép xtic v6i mdi truong dinh dudng va moéi truong dinh dudng két hop 16p Wharton’s
Jelly (WJ) tir day ron. Két qua cho thdy mé da c6 thé dugc duy tri 6n dinh trong cac diéu kién nuoi
cdy md ban tiép xtic. Cac quan sat bén ngoai cho thiy kich thudc va mau sic mé da khong bi bién
d6i cho dén 10 ngay khi nuéi trong méi truong dinh dudng va dén 15 ngay khi nuéi trong moi
truong dinh dudng két hop vai 16p WI. Dong thoi, két qua phan tich mé hoc chi ra rang da van gitr
dugc cu trac day du ba 16p gdm biéu bi, trung bi va ha bi; chi xuit hién sy bong troc 16p biéu bi
va tach roi khoi trung bi tir sau ngay thir 10 hodc ngay thtr 15 tuong ng v6i md dugc nudi trong
diéu kién mdi truong dinh dudng hay mdi truong dinh dudng két hop véi WJ. Cac nang nong, té
bao sic td va té bao simg ciing dwoc quan sat thdy ¢ dung vi tri va git duge cdu trac binh thuong
trong ciu trac md da. Cac két qua nay cho thdy mé da c6 thé duoc nudi séng trong moi truong
dinh dudng dén 10 ngdy ¢ phong thi nghiém; dac biét khi két hop moi truong dinh dudng voi W
c6 gitip kéo dai sy song cua md da bén ngoai co thé dén trén 15 ngay. Két qua tir nghién ctru nay
cho thay tiém ning duy tri mé da ex vivo va sir dung cho céc thir nghiém khéac nhau ¢ diéu kién
phong thi nghiém.

Tir khéa: M0 hinh da, ex vivo, nudi cay ban tiép xic, Wharton’s Jelly (WJ).

1. Mé diu

Mo hinh dong vat tur 1au da dugc st dung
nhu 14 tiéu chuin bit budc cia cac thir nghiém
tién 1am sang trong diéu tri nhiéu loai bénh ly
khac nhau. Cho dén nay, mé hinh dong vat nay
van dang duoc wa chudng du phai déi mat véi
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cic van dé& dao dirc va su phan ddi lién quan
dén cac van dé y duc, sang kién 3R va mot sb
truong hop chinh thirc ciia Vién Y t& Qudc gia
Hoa Ky (NIH) [1]. P6i v6i md hinh nghién ciru
trén da trong linh vuc thim my va da lidu tri
lidu, dic diém mo da dong vat ciing khac nhau
vé d6 day cua 16p sumg, mat d6 16ng, kha ning
hap thu nudc, thanh phan lipid va hinh thai da;
ngay cd da lon hay da chudt c6 dic diém gan
gidng voi da ngudi nhét ciing co tinh thim cao
hon so véi da nguoi [2, 3]. Viéc cac dic diém
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da dong vat khong dai dién cho da nguodi da dat
ra nhitng nghi van vé tac dung thuc té cua céac
loai thudc hay nhitng hop chat sir dung cho
nguoi duge thur nghi€m trén moé hinh dong vat.

Do vdy, cac giai phap thay thé cling da
dugc xem xét nham han ché thir nghiém trén
dong vat [4]; vi du nhu thir nghiém trén céc
dong té bao simg, nguyén bao soi da in vitro va
st dung cac phuong phap du doan dua trén viéc
tong hop nhiing dit liéu sin c6 dé phan tich mbi
tuong quan gitra hoat tinh sinh hoc va céu tric
cua hop chét thu nghiém. Bén canh do6, cic phé
phém sinh hoc dang duoc tan dung nhu mdt mo
hinh thir nghiém ex vivo tiém ning [5, 6]. i co
nhiéu nghién ctu sir dung mo da ex vivo cho
cac nghién ciru thtr nghi€ém khéac nhau nhu stra
chira hang rao bao vé da [7], hd trg va diéu trj
vét thuong [8], doc tinh hoa hoc [9], bénh ly
viém man tinh [10], nhiém nim [11] va cac thir
nghiém ngoai da [12]. Do vay, m6 da nguoi ex
Vivo méi 1a mé hinh t6i wu cho céac thir nghiém
danh gia doc tinh va kha ning thim thau cua
thudc qua da [13].

Céu tric md da c6 3 16p chinh 13 biéu bi,
trung bi va ha bi. Lop biéu bi 1a 16p ngoai cing,
chu yéu chira cac té bao simg dé tao thanh 16p
sung bao vé da, cac té bao hic t6 va té bao
Langerhans tham gia diéu hoa cac hoat dong
cua hé thong mién dich trong da [14]. Lép trung
bi nim ngay bén dudi 16p biéu bi qua mang
day, chira cac loai té bao goc trung md, nguyén
bao soi, cac thanh phan chat nén ngoai bio gom
c6 soi collagen, elastin va proteoglycan tao
thanh cdu tric nang d& da [15]. L6p trung bi
cling chtra cic mach mau, day than kinh, céc
phan phu cua da nhu nang 16ng, tuyén bi va
tuyén mo hoi [15]. Lop ha bi, nim dudi 16p
trung bi, 1a 16p sdu nhat cia da, bao gdm mo
m&, mé lién két va cac mach mau, 1a 16p céch
nhiét va 16p dém cho co thé [15]. Phan miu md
da nguoi duoc thu thap sau cic ca phau thuat
thdm my 13 mot ngudn mau mé 1y twong dé kiém
tra tac dung cta cac sinh phdm va thudc boi ngoai
da v6i wu diém s& hitu cAu tric da tu nhién bao
g0m céac quan thé té bao (té bao simg, t& bao hic
t6, t& bao Langerhans, nguyén bao s¢i) va ma
trdn cac thanh phan collagen, elastin va
glycosaminoglycan [2]. Bén canh nhitng thir

nghiém ngén han, mot s6 khac yéu cau céc hoat
dong sinh 1y va cdu trac cia mo6 da phai duge
dam bao va theo ddi trong sudt thoi gian dai
thir thubc. Nudi cdy ban tiép xtuc mdi truong
(Air-liquid interface - ALI) da duoc chu:ng
minh 1a mt phuong phap hi€u qua trong nudi
cdy mé va té bao co ngudn goc tir da va phdi
[16, 17]. Co ché cua phuong phép nay la cho
phép bé mit trén cua mau tiép xuc v6i khong
khi va phin con lai tiép xuc v6i méi truong
dinh dudng nham muc dich tao diéu kién nuodi
gidng t6i da v6i mo tu nhién trong co thé.

Wharton’s jelly (WJ) la 16p mang nhay nam
xen giita cac mach mau trong ddy rén, chu yéu
chira collagen, fibronectin va glycosaminoglycan
1a céc phan tir c¢6 tinh dan hoi trong trong chat
nén bén trong 16p ha bi cua da [18, 19]. Do do,
chung t6i nhan thay WJ 6 thé 1a thanh phan hd
trg, gitip On dinh cdu trac va cho phép méi
truong dinh dudng tiép can bé mat bén dudi
cho mé hinh nudi ciy da ex vivo [20]. Hon nita,
WJ chira ham lugng 16n axit hyaluronic va cung
cip cac yéu td ting truong nhu yéu té tang
truong nguyén bao soi (FGF), yéu t6 tang
truong noi moé (EGF), yeu t6 tang truong giong
Insulin - 1 (IGF-I), yeu t6 tang truong 6 nguon
gbc tiéu cau (PDGF) va yéu to chuyen dbi tang
truong beta (TGF-P) gitip thiic ddy sy phat trién
mo da [21]. Mac du WJ da dugc nghién ciru
lam chét phu bé mit chai nudi cdy nham hd tro
té bao gdoc trung md va té bao ndi md ngudi
bam dinh va phat trién [19]; tuy nhién, chua c6
b4o cdo nao st dung WJ lam chat hd tro nudi
mo da ex vivo.

Trong nghién ciru nay, ching t6i thir nghiém
hai diéu kién nu6i mé da ex vivo, gom moi trudng
dinh dudng thong thuong va moi truong dinh
dudng két hop WJ, nham tim ra diéu kién kéo dai
thoi gian nudi mo da trong phong thi nghiém. Két
qua cta nghién ctru s& cho phép thuc déy loi thé
ctia viée st dung mé da ngudi ex vivo cho mot sb
thir nghiém thude trén da.

2. Vit liéu va phwong phap nghién ctru
2.1. Chudn bi chdt phii bé mét Wharton’s Jelly (W.J)

Day ron dugc thu thap va bdo quan trong
dung dich Ringer lactate c6 bo sung 5% khang
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sinh Penicilin/Streptomycin (P/S) ¢ 4 °C cho
dén khi xur ly. Mau day rén duoc rira mot 1an
v6i cdn 70° trude khi rira hai lan véi dém PBS
bd sung 1% P/S; sau d6 day rén duoc cit thanh
cic doan nho hon co chiéu dai khoang 5 cm.
Céc doan nay duogc cit doc theo chiéu dai, loai
b6 phan mach méau (dong mach, tinh mach) bén
trong dé 1am boc 16 16p WJ (Hinh 1A). Thu 16p

WJ bang cach boc tach va ép ra tir phdn mo con
lai cta day rén. Lop WJ dugc hoa lodng trong
dung dich mudi dwoc dém héa phosphate
(PBS) véity 1& 1: 1 va khr té bao bang cach soc
nhiét (d6ng lanh & -20 °C trong tdi thiéu 24 gio va
ra dong ¢ 37 °C trong 30 phit). Khi str dung, phu
mét 16p W dé pha loang nay Ién bé mat giéng
nudi cay trudc khi nuéi mé da (Hinh 1B).

Hinh 1. Hinh anh 16p Wharton Jelly (WJ).
A) Hinh anh 16p WJ bén trong day ron. B) Hinh anh 16p WJ phu [én bé mat giéng nu6i mod
duoc quan sat dudi kinh hién vi (46 phong dai 10X).

2.2. Thu thdp mo da

Mau md da thu dugc tir phau thuat cit bo
vung da nguc cta bénh nhin phi dai tuyén va
tai Trung tdm Thdm my Vinmec (dd dugc chap
thuan bai Hoi dong Y duc trong nghién ciru Y
Sinh hoc - Cong ty C6 phan Bénh vién DPKQT
Vinmec, Quyét dinh s6 278/2020/Qb-
VINMEC). Mau dugc van chuyén va bao quan
trong dung dich Ringer lactate c6 bd sung 5%
P/S & 4 °C trudce khi duge xt 1y tiép theo.

Tiéu chuan lya chon mau mé da cho nghién
ctru: Gi6i tinh nir; tudi < 50 tudi; nguoi hién
khong bi viém da, khong mic cac bénh truyén
nhiém, khong méc cac bénh r6i loan sic td da
(bach bién, lupus ban do, xo cung,...) hodc cac
triéu chimg vé da (vang da, viém da); mau da thu
thap trudc khi xir Iy c6 d6 day khoang 2 - 8 mm
va dién tich tbi thiéu 1a 10 cm? cdu tric md
nguyén ven ba 16p (biéu bi, trung bi, ha bi); da
c6 mau vang tu nhién, cang, sang, khong bi
sam, nam da, md da khong co dau hiéu bi hoai
tir va nhiém trung. Tiéu chuén loai trir; md bj
t6n thuong hodc mé da khong toan ven ciu tric
ba 16p; da lay tir ving mé seo, ving viém, sam
da, nam da; md c6 dau hiéu bi nhiém trung,
hoai tir hodac dung dich thu thap; luu trir mé co
nguy co bi nhiém khuan.

2.3. Thiét ldp mé hinh da ex vivo

Mau da (n = 3) dugc rira v6i con 70° va
dung dich dém PBS b6 sung 1% P/S. M6 da
duoc cit thanh timg miéng co kich thude 1 x 1
cm? va chuyén vao cac giéng cua dia nudi ciy
12 giéng (Corning, M) chira san cac diéu kién
thir nghiém tuong tng nhu sau:

Nhom 1: Dung dich dém PBS (d6i chimg 4m).

Nhom 2: Méi truong dinh dudng (MTDD),
gdbm c¢6 DMEM/F12 (Gibco, Massachusetts,
USA) + 10% FBS (Gibco, Massachusetts,
USA) + 1 mM CaCl,).

Nhom 3: Moéi  truong dinh  dudng
(DMEM/F12 + 10% FBS) két hop 16p 16t WJ
(MTDD + WJ).

Cac miu dugc U trong ti &m 37 °C va 5%
CO; va thay méi truong dinh ky hai ngay mot 1an

Mb da dugc danh gia dai thé trong nudi cy
theo céc tiéu chi sau: sy thay doi mau sic, kich
thudc, ciu trac, diu hiéu nhiém khuén va hoai tir.

2.4. Xur Iy mé hoc va nhuom hoa moé

Cac mau mo da duoc rira trong dém PBS va
ngdm trong dung dich formalin 4% trong vong
48 gid. Mau dugc chuyén vao éng chira PBS
chira 15% saccharose cho dén khi chim xudng
hoan toan rdi chuyén sang PBS chua 30%
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saccharose. Mau duoc gén 1én khudn dic bing
dung dich OCT va lam déng trong budng lanh -
16 °C (Hinh 2). Mau dugc cit thanh cac lat
mong c6 d6 day 5 - 8 um st dung may cét lanh
Slee MNT (SLEE medical GmbH, Puc) va dat
lén lam kinh. St dung phuong phap nhudm
Hematoxylin va Eosin (H&E) dé danh gia dic
diém ciu triic da trong cac diéu kién nuéi. Tiéu
ban mé da dugc ngdm trong con 96° trong 15
Phﬁt, sau d6 duoc rura loai bd OCT véi nude

cat. Mau 1an lugt dwoc nhudém véi Hematoxylin
trong 10 phut va Eosin trong 30 gidy. Mau duoc
rira voi nude c4t sau mdi lan nhuém. Mau tiéu
ban duoc gin lamen véi glycerol va quan sat
dué6i kinh hién vi Zeiss AxioPlan 2 Imaging
Microscope (Carl Zeiss, Puc).

2.5. Phwong phap xur Iy dir liéu

Dit liéu s duogc trinh bay dudi dang Gia tri
trung binh + D¢ 1éch chuan.

Hinh 2. Hinh anh duc nén va cit mau mé da.
A) Mau da duoc gan 1én khu6n duc bang dung dich OCT.
B) Mau da duoc cat 1at doc dé kiém tra cau tric céc 16p da.

3. Két qua
3.1. Pdc diém va hinh thdi mau mo da sau xir Iy

Mau mé da sau khi xur 1y s& duoc kiém tra
cac dac diém trudce khi nudi theo doi. Cac mau

Thu thap moé da

ﬂa

L ;7 Chuye‘)z vé phong lab

X ly mo da

mé déu c6 dic diém kha tuong déng nhau, cu
thé 1a trong luong khoang 0,3 gram, kich thudc
1 x 1 cm? mau da vang dong déu va quan sat
khong thdy hién tugng miu bi hoai tir hay cdu
tric da bi ton thwong (Hinh 3).

Msainh mo6 da
nudi cay

Do day: 2-8 mm

Kich thwéc: <10 cm?

Cau tric: di 3 16p da

Mau vang tw nhién

Vung da nguyén ven (khong
14y tir viing c6 seo, vang viém,
sam da, nim da)

* Kich thwéce: 1x 1 cm?

+ Khéi lrong: 0,3 = 0,04
gram

* Minh mé nguyén ven

Hinh 3. So d6 quy trinh xir Iy va ddc diém manh mé da sau xir Iy st dung cho nudi cdy thi nghiém.
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3.2. Ddc diém mdau mé da trong qud trinh
nuoi dudng

Céc mau da sau khi xir 1y dat tiéu chuén
dugc nudi theo ba diéu kién nhu da mo ta ¢
phan phuong phap. Qua thoi gian, cac mau da
dugce nudi cdy ex vivo dan thay dbi sic to bé
mat tr mau vang sang mau den (Hinh 4). Vai
nhém dbi chimg 4m (nuéi trong dung dich PBS),
da co sy thay d6i 1 rét sau ba dén nim ngay
Cu thé 1a mé bit dau thiéu lién két tao nén cu
trac mo roi rac, 1ong 1éo va mau da chuyén tir
vang nhat sang nau den. Nguogc lai, cic mau
dugc nudi trong diéu kién méi truong dinh
duong (DMEM/F12, 10% FBS, 1 mM CaCl,)
khéng quan sat thiy c6 su thay doi dac diém da
cho dén ngay thir bay nudi cdy. Sau d6, cac mau

PBS

mo chi nudi trong méi truong dinh dudng bt
dau thay ddi sic t6 tir vang nhat sang nau tir
ngay thr 8 va quan sat rd ¢ ngay thu 10, sau do
mau da d6i hoan toan thanh den khi sang ngay
thir 15. Tuy nhién, cdc miu mé duogc nudi trong
diéu kién méi truong dinh dudng co6 bd sung
WJ van giit nguyén dic diém binh thuong vé
kich thu6c va mau sic da cho toi ngay thir 14,
va chi bit dau c¢6 ddu hiéu doi mau da tir ngay
thir 15. Dac biét, phan tiép xac véi méi trudng
d6i thanh mau den trudc va sau d6 lan dén cac
phan khong dugc tiép xic vi moi trudng, cac
mau mo bj d6i mau da thanh den hoan toan sau
ngay thir 20. Chi tiét dic diém cau tric da va
mau sic thay doi trong qué trinh nudi cdy c6 thé
xem trong Hinh 4 va Bang 1.

D5 D10 D15

Hinh 4. Dic diém hinh thai dai thé mdu mé da nudi ciy trong nghién ciru
Mau sdc da thay doi tai cac thoi diém khac nhau tuy thudc vao dicu kién nuoi.

Béng 1. Céc didc diém phén loai cua da & cac diéu kién thir nghiém dugc theo ddi trong 20 ngay (n = 3).

Diéu kién . Thay dbi Thay d6i | Bién ddicdu | Dau hiéu .
nuoi Ngay mausic | kich thuée tric nhidm khugn | O W
DO-D1 - - - - -
D2 - D7 ++ + ++ - -
PBS D8 - D14 +++ +++ +++ - +
D15 - D18 +++ +++ +++ - +
D19 - D20 +++ +++ +++ - +
MTDD D0-D1 - - - - _
D2 - D7 - - - - -
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D8 - D14 + - - - -
D15 - D18 ++ ++ ++ - +

D19 - D20 +++ +++ +++ -

D0-D1 - - - -
MTDD+ b2 D7 - - - - -
W3 D8 - D14 - - - - -
D15 - D18 + - - - ;
D19 - D20 + + - - -

- Mau sdc da: thay dbi tir vang nhat sang nau den, trong d6: vang nhat ty nhién: -, bat ddu chuyén mau vang
dam: +, chuyén mau nau: ++, chuyén mau nau den hoai tir: +++
- Kich thuée: kich thude manh mé da co nho lai, trong d6 khong thay doi kich thudc: -, ¢o déu hiéu co lai: +,
co lai it: ++, co lai nhiéu 16 rét: +++
- Cdu triic da: quan sat dac diém bong troc da bén ngoai, trong d6: khong bong tréc: -, ¢6 dau hiéu bong troc: +,
bong tréc nhe: ++, bong tréc nhiéu: +++
- Nhiém khudn: khong c6 dau hiéu nhidém khuan: -, ¢6 dau hiéu nhiém khuan nhe: +, ¢6 d4u hiéu nhidm khuan
trung binh: ++, c¢6 ddu hiéu nhiém khuén nang: +++
- Hogi tiz: mau da nau den, c6 d4u hiéu bong troc, kich thudc thay déi so voi ban dau.

3.3. Phdn tich tiéu ban mo hoc trong moi trudong dinh dudng khong cé 16p WJ &
ngdy thir 15. Quan sat tiéu ban mo hoc cic mau
nudi trong moéi truong dinh dudng 6 ngay thir 10
khong thay c6 su khac biét dang ké so voi mau
thu ngay dau tién (Hinh 5).

Cac mau mo & dleu kién dugc bd sung 16p
WIJ van giit dugc cac chu tric dic trung ciia mo
da & ngay thtr 15 gdm biéu bi, trung bi, ha bi,
nang 16ng, cac t& bao simg, t& bao hic t6 da
(melanocyte) (Hinh 5, Hinh 6).

Tiép theo, ching t6i phén tich tiéu ban danh
gia sy toan ven cau triic da bang phuong phap hoa
md nhuom H&E. Két qua tiéu ban mé hoc cho
thfiy cac mau mo & cac diéu kién thir nghiém déu
¢6 du cAu tric gdm 3 16p biéu bi, trung bi va ha bi
(Hinh 5). D6i v6i mau nudi trong PBS, cac ving
& 16p thuong bi c6 dau hiéu bi tach rdi v6i nhau
va bi bong khoi 16p trung bi & ngay tht 5 va ngay
thir 10, hién tugng nay ciing xuét hién & mau nudi

PBS

MTDD

MTDD
+WJ

Hinh 5. Két qua phén tich mé hoc danh gia ciu tric mo da nudi ex vivo bang phuong phap nhuom H&E. Miii tén
den chi 16p bieu bi; miii tén xanh chi 16p trung bi; thanh ty 1¢: 50 pm. MTDD: méi truong dinh dudng; MTDD +
W1J: diéu kién moi truong dinh dudng két hgp Wharton’s Jelly.
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Lép sieng

Nang long

Té bao

Mang day

Hinh 6. Tiéu ban mé hoc mau da ¢ ngay thir 15 nudi trong diéu kién méi truong dinh dudng
c6 ket hop 16p 16t Wharton’s Jelly.

4. Ban luin

Véi muc dich phat trién cac phuong phap
phu hop dé duy tri kha ning song ctua mo da
bén ngoai co thé, chung t6i thir nghiém nudi mod
da 13 phé pham sinh hoc tir phdu thuat tao hinh
thAm my trong diéu kién méi trudong dinh
dudng. Két qua cho thiy ring, tiy thudc vio
céc diéu kién khac nhau thi mé da co thé duy tri
su song bén ngoai co thé trong vong 8 dén 15
ngay. Trong thoi gian nay, cac dac diém quan
sat bén ngoal gdm mau sic va the tich mo da
khong thay d6i. Khi phén tich cdu tric md cua
da thi thiy rang mé da van duy tri dugc ciu triic
cac 16p va dic diém té bao binh thuong. Do
vay, phuong phap nuéi mé da trong mdi truong
dinh dudng (DMEM/F12 + 10% FBS) két hop
16p WJ tir md day rén trong nghién clru nay la
phuong phap thich hop dé duy tri mé da ex vivo
cho dén 15 ngay. Két qua nay tuong dong véi
cac két qua nghién ctru trudc day vé viéc nuoi
da ex vivo ciing kéo dai duoc dén 14 ngay trong
phong thi nghiém [11, 12].

Trong nghién ctu nay, moi trudong dinh
dudng nudi cdy té bao théng thuong
(DMEM/F12 + 10% FBS) c¢6 thé st dung dé
duy tri kha ning sdng cia mo da trong mot thoi
gian nhdt dinh. Hon nita, viéc két hop moi
truong dinh dudng véi WJ lam 16p 16t md co
thé kéo dai thoi gian song ctia da hon c6 thé 1a
do WJ 1a mot ngudn doi dao cic yéu tb ting
truong (IGFBP, TGF-a, PDGF-AA), cytokine

diéu hoa mién dich (RANTES, IL-6R, IL-16),
cytokine chéng viém (TNF-RI, TNF-RII,
IL-1RA), cytokine lién quan dén qua trinh lién
thuong (ICAM-1, G-CSF, GDF-1) ciling nhu
ham lugng 16n axit hyaluronic [22]. Mac du
trudc day chua cd nghién ctru nao sit dung WJ
dé hd trg nudi manh md da ex vivo, nhung da co
nghién ctru bd sung yéu td ting truong nhu
EGF, FGF, hydrocortisone, insulin-transferrin-
selenite va vitamine E vao moi truong nudi dé
tang thoi gian séng ctia mo da trong diéu kién
phong thi nghiém [12]. Theo co quan Quan ly
Thuc phim va Dugc pham Hoa ky (FDA),
nhitng nghién ctru ddc tinh cip nhu xét nghiém
Draize phai dugc thtir nghiém trén mét hodc da
tdi da 14 ngay [23]. Do vy, mé da nudi theo
diéu kién cta nghién ctru nay hoan toan dap
{mg dugc thoi gian trén. Diéu nay cho thiy rang
két qua ciia nghién ctru ciia ching t6i chimg minh
duoc kha ning moé da tir nhitng phé pham sinh
hoc sau phau thuat co thé nudi va sir dung cho thir
nghiém tién 1am sang dé thay thé cho dong vat
song dang gap phai sy phan dbi lién quan dén Van
dé dao duc noi chung, ciing nhu sy phu hop vé
tinh hi€u qua tuwong thich vdi con nguoi.

Mot van d& can luu ¥ khi trién khai nghién
chu nay 1a kiém soat vin dé& nhidm khuan.
Chang t6i tién hanh bd sung khang sinh (P/S 1%)
trong tit ca cac dung moi bao quan va mdi
truong nudi mo da. Khi miu mo duogc van
chuyén dén phong thi nghiém, can phai loai bo
bt tac nhan gdy nhidm khuan bang ngam trong
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ethanol 70% trong 1 phut trudc khi tién hanh
céc budc tiép theo. Pong thoi, cac thao tac va
nudi trong diéu kién vo tring. Sir dung cac bién
phap nay, ching t6i khong quan sat thy cac
dau hiéu bi nhiém khuén trong tit ca cic miu
nghién cuu.

Bén canh cac két qua kha quan, nghién ctru
nay ciing c6 nhitng dlem yéu can khic phuc
trong cac nghién ciru vé sau nay. Thir nhat co
mau trong nghién citu con nho (n = 3), can | phai
tang s6 luong c& mau 1én, sé luong c& mau s&
tuy theo ky vong va su dung cong cu tinh c&
mau. Thir hai 14 cac quan sat chi yéu 1 dinh
tinh, dya vao quan sat dac diém bén ngoai va
ciu trac mo. Dong thoi, chua c6 phan tich bleu
hién té bao chét theo chu trinh trong cac 16p cu
tric mo da. Cudi cung, thiéu cac dinh luong cac
thanh phan chinh cia cau tric ECM, chang han
nhu collagen hay elastin trong 16p bi.

5. Két luan

Mo da c6 thé duy tri dic diém hinh thai va
clu trac bén ngoai co thé bang phuong phap
nudi ban tiép xtic moi truong long voi diéu kién
mdi truong dinh dudng gdm DMEM/F12 ¢6 bd
sung huyét thanh thai bo va CaCl, trong vong 8
dén 10 ngay, thoi gian nudi dudng co thé kéo
dai dén 15 ngay khi két hop méi truong dinh
dudng voi 16p Wharton’s Jelly tir mo day rén.
Két qua nay cho thiy tinh kha thi ctia viéc sir
dung phé phim da nhu 14 mot mé hinh da tiém
ning c6 thé sir dung cho cac nghién ciru duoc
sinh pham trong thoi gian dudi 15 ngay. Diéu
ndy ciing c6 y nghia déc biét quan trong trong
viée co thé tiép tuc nghién ciru dé 1am ngudn
mé da thir nghiém thay thé cho cic mé hinh
dong vat nham muc dich nghién curu thube va
m§¥ pham boi trén da.

Lo1i cam on

Chung t6i xin chan thanh cam on nhom
nghién ciru ciia PGS. TS. Nguyén Lai Thanh -
Trung tdm Nghién ctru Khoa hoc Su sbng,
Truong Pai hoc Khoa hoc Ty Nhién - Pai hoc
Quéc gia Ha Noi dd ho trg thuc hién ndi dung
xtr Iy md hoc va nhu¢m hoa mo.
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