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TOM TAT

Day rén c6 chira cac té bao gdc trung md (UC-MSC), c¢6 kha ning biét hda thanh cac té bao khac nhau trong co
thé va chira khung ngoai bao (UC-ECM) giau cytokine, yéu t6 tang truong gii vai tro quan trong trong y hoc téi
tao va ki nghé md. Nghién ciru dwoc thuc hién nhiam thu nhan dong thoi UC-MSC va UC-ECM cua cling mot
day rén. Viéc phan lap té bao duoc thyc hién bing phuwong phap nudi cdy manh md va khir té bao dé thu nhan
khung ngoai bao bang cac chu ky dong lanh - ra dong (1, 3, 5, 7, 10 chu ky). Hinh thai té bao dwoc ghi nhan sudt
qua trinh nudi cay, tiém ning biét hda tao xwong cua té bao duoc danh gia. Bén canh d6, viéc dinh lugng ADN
mau day rén khir té bao duogc tién hanh nham khang dinh hiéu qua cta cac phuong phéap thu nhan. Két qua cho
thiy, céc té bao sau thu nhan c6 kha ning, bam dinh va ting sinh tir ngay 7 ciia qua trinh nudi cdy va nhiing dic
tinh nay tro nén ré hon vao ngay 14 va ngay 21. Cac UC-MSC bat mau véi thude nhuom Alizarin Red vao ngay
14 va ngay 21 cua qua trinh nudi cam @ng biét hda. Bi véi UC-ECM, nong do ADN ton dong trong nhitng mau
mo xu ly dong lanh - rd dong déu thdp hon & mau mo chwa xtr Iy. Trong do6, chi nhitng md dugc khir té bao boi
quy trinh 7, 10 chu ky c6 ndng do ADN tdn dong phu hop véi tiéu chuin mé vo bao (< 50 ng/mg, P-value
< 0,05). Nghién ctru thanh cong trong viéc khang dinh hiéu qua thu nhan UC-MSCs biang nudi cidy manh mé va
UC-ECM bing déng lanh - rd dong véi sé luong chu ky pht hop (7, 10 chu ky). Két qua nghién ctu 1a tién dé
cho cac nghién ciu ing dung nhitng san pham nay trong y hoc tai tao hay ky nghé ma.

Tir khoa: Day ron, dong lanh - ra dong, khung ngoai bao, phan lap té bao, qua trinh khir té bao, sy biét hoa.

MO DAU

Day rén, mot cu trdc phén phu cua thai, tr& thanh m6 dwoc quan tdm nhing nam gan day trong linh vwc y hoc
tai tao. San pham tr day rén bao gdm té bao gbc trung mo twr day rén (UC-MSCs) va khung ngoai bao (UC-ECM)
duoc nghién clru rng dung trong cac liéu phap t& bao va liéu phap ki nghé mé. Hon the nira, day rén cé chira
cac yéu td kich thich sy téng sinh, di cw cta té bao; thic day sy biét héa va phat trién md (Koéi et al., 2017;
Secunda et al., 2015). Trong nhitng ndm gan day, nhiéu nghién ctru da khang dinh vai trd clia khung ngoai bao
tr mach mau day rén trong ché tao manh ghép mach méau (Gui et al., 2009), st dung nhw miéng va 6ng mat bi
tdn thwong (Kimura et al., 2005; Watanabe et al., 2007), hay ché tao khung nén vé bao t&r I&p Wharton’s Jelly
(WJ) day rén dinh hwéng tng dung trong k§ nghé mé (Jadalannagari et al., 2017). Bén canh do, té bao gbc trung
mo tr day rén (UC-MSCs), dac biét la céac t& bao dwoc phan lap tr Wharton’s Jelly, da dwoc si dung trong cac
the nghiém Iam sang va dwoc khang dinh sw an toan va hiéu qua trong chiva lanh vét thwong (Couto et al.,
2019). Voi tiém n&ng &ng dung cao va ngudn nguyén liéu dbi dao, viéc nghién ctu thu nhan va ché tao san
phdm tir day rén da va dang dwoc cac nha khoa hoc quan tam. Hién nay, da c6 mot sb nghién ctru vé thu nhan
hay ché tao cac san pham UC-MSCs va UC-ECM. Phuwong phap phd bién dung cho viéc thu nhan UC-MSCs la
st dung enzyme hoac nubi cay manh md (Kogi et al., 2017; Xiao et al., 2016), va UC-ECM la st dung cac chét
c6 tinh tdy, enzyme hodc chét c6 kha nang thay ddi ap suét thdm théu (Jadalannagari et al., 2017; Ko¢i et al.,
2017; Xiao et al., 2016). Tuy nhién, viéc thu nhan va ché tao cac san pham tlr day rén cé st dung cac tac nhan
héa hoc nhw vay anh hudng dén chét lwgng dau ra, dd tinh sach cda chiing. Nghién ctu dwoc thwe hién nhdm
muc dich thiét 1ap quy trinh thu nhan va ché tao cac san pham c6 ngudn gbc tlr mo day rén bao gém té bao gbc
trung mé (UC-MSCs) va khung ngoai bao (UC-ECM) khdng st dung tac nhan hoéa hoc. Thi nghiém nuéi cay
manh mé dwoc thwc hién nhdm thu nhan UC-MSCs dya trén dac tinh bam trai va biét hoa cla t& bao hay
phuo’ng phap dong lanh - ra déng thu nhan UC-ECM gilp pha v& cu tric té bao dya trén nguyén t4c hinh thanh
tinh thé da. Cac phwong phap nay c6 tiém néng cao trong hd tro' thu nhan cac san phan tir day rén.

VAT LIEU - PHUONG PHAP

Mau day rén dwoc cung cap bdi Bénh vién Hung Vwong, Thanh phé H6 Chi Minh (Quyét dinh ciia Hoi dong
Y diee Bénh vién Hing Vwong ) 2395/GCN-BVHV). Day rén dwoc thu nhan tlr tré sinh dd thang tudi bang
phwong phép sinh thwéng. Mau day rén sau khi dwoc thu nhan sé dwoc bado quan trong PBS (Phosphate
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Buffered Saline - Gibco) c6 bé sung khang sinh 1X va dwoc van chuyén vé phong thi nghiém & diéu kién 4°C
trong khoang thoi gian 1 - 2 gi& sau khi sinh.

Thu nhan té bao géc trung mé tir day rén (UC-MSCs)

Céc day rén dwoc rira véi PBS khang sinh 1X cho dén khi sach mau, dwoc dé rao va cat thanh cac doan dai 5
cm. Mach mau dwoc loai bd khéi day rén (Hinh 1). Cac manh mé kich thwéc 2 x 2 x 1 mm dwoc chuén bj va dat
Ién b& mat dia nuéi @35 (Nunc) va duoc U & diéu kién 37°C, 5% CO, trong mdi trwéng nudi ciy t& bao DMEM-
F12, 10% FBS, 1% penicillin/streptomycin (Sigma). Bia d&t manh mé dwec nudi &n dinh trong 7 ngay, sau d6 moi
trueong nubi cdy duoc thay méi 3 ngay. Sau 14 ngay nudi cdy, manh mé dwoc thu nhan dé tién hanh khiv té bao
trong nghién ctru ché tao khung ngoai bao, cac té bao bam dwoc tiép tuc nudi cdy dén khi d6 bao phi cla té bao
dat = 80% dién tich dia nudi. Hinh thai t& bao dwoc ghi nhan bang kinh hién vi ddo ngwoc Olympus di kém hé
théng chup anh véi phan mém Cellsens Entry trong sudt qué trinh nudi cay.

Hinh 1. Day rén dwgc loai bé mach mau
A. Thao tac loai bé mach mau tir day ron; B. Mau day réon da loai mach mau

BPanh gia kha nang biét hoa ctia té bao sau thu nhan

Céc té bao sau khi dwoc cay chuyén dén lan thw 3 sé duwoc sir dung dé danh gia kha nang biét héa. Céac té bao
dwoc cly vao dia 4 giéng véi mat do 0,5. 10* té bao/giéng trong médi trwong DMEM-F12, 10% FBS, 1%
penicillin/streptomycin. Sau khi d6 bao phi cta té bao dat = 80%, méi trwdng biét hda xwong (DMEM-F12, 10%
FBS, 100 nM Dexamethaxone, 50 pg/mL Ascorbic acid, 10 mM [-glycerolphosphate, 0,05 uM Vitamine D3
(Sigma)) duoc bd sung vao dia nudi va thay mdi treong méi 2 ngay. Sau 21 ngay nudi chy trong méi trudng biét
héa, t& bao dwgc cb dinh véi 95% Methanol trong 10 phut. D& danh gia kha nang biét héa xwong, sw tich tu
canci dugc xac dinh thdng qua phuwong phap nhudém Alizarin Red 2% (pH 4,1-4,3) trong 5 phut. Hinh anh té bao
dwoc ghi nhan dwai kinh hién vi dao nguoc Olympus.

Thu nhan khung ngoai bao tir day rén (UC-ECM)

Céac mau mé dwoc thu nhan truc tiép ngay sau khi loai bd mach mau tlr day rén theo quy trinh da dwoc trinh bay
& noi dung Thu nhan té bao gbc trung mod t& day rén va mau md da nudi cdy dé thu nhan t& bao. Chu ky déng
lanh-ra déng dwoc thwe hién nhdm pha vé cAu tric té bao. Cac nghiém thirc bao gdm 1, 3, 5, 7, 10 chu ky déng
lanh-ra déng twong tng cac nghiém thirc 1C-UCECM, 3C-UCECM, 5C-UCECM, 7C-UCECM, 10C-UCECM va
mau md day rén khéng dong lanh sau khi dwgc loai bd mach mau dwgc st dung nhw nghiém thirc doi chng
(BC). Thi nghiém dwoc tién hanh theo quy trinh sau: m&u mé day rén dwoc cho vao éng chiva 50 mL, tiép tuc bé
sung PBS 1X vao 6ng chiva day rén vai ti 1& thé tich twong trng (v:v) 1:3. Tién hanh déng lanh — rd déng theo chu
ky twong rng véi cac nghiém thire sau cho thdi gian déng lanh — ra déng méi chu ky 1a 60 phut (-86°C) : 30 phut
(37°C) (Hinh 2).

béng Ra
lanh déng
 — S
-86°C 37°C
60 phut 30 phut

Hinh 2. Tién trinh mét chu ky déng lanh - ra déng dac truwng (hinh anh minh hoa cda méu 5 chu ky)
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Binh lwong ADN

M&u day rén sau khi dwoc khir t& bao theo cac nghiém thire trén sé dwoc dong khd va nghién nhé dé thuc hién
dinh lwong ADN. ADN trong cdc mau dwoc tach chiét bang cac st dung PureLinkTM Genomic ADN Mini Kit
(Thermo) theo quy trinh dwoc hwéng dan béi nha san xuét. Ham lweng ADN dwoc xac dinh théng qua may Nano
drop (Thermo).

Kiém dinh théng ké

Tét ca s6 liéu duoc trinh bay & dang trung binh va do léch chuan (Mean + SD). Kiém dinh théng ké duoc thuc
hién nham xac dinh sy khac biét gitba cac nhém nghiém thirc & mirc y nghia 0,05 va phan tich ANOVA, One
sample T-test da dwoc st dung.

KET QUA - THAO LUAN
Nu6i cdy manh md day rén dé thu nhan té bao

Cé4c té bao bat dau c6 hién twong di cw tir manh mo ra bé mét dia nudi vao ngay 7 clia qua trinh nuéi cay va hién
twong nay ré rang hon vao ngay 14. Cac té bao tiép tuc tang sinh va c6é dé bao pha dat 92,83% + 0,03 bé mat
dia nu6i vao ngay 21 so véi 15,23% + 0,03 vao ngay 14. Két qua tién d6 bam dinh, tang sinh té& bao c6 nhiéu
diém twong ddng véi nghién ctru cla Han YF va cong sw (Han et al., 2013). Cac t& bao bam dinh sau di cu tr
manh mé day rén cé hinh thai giéng nguyén bao sgi, hinh thai dién hinh cda té bao gbc trung mé. Hon nira, cac
t& bao duy tri hinh thai cGa ching sau 3 1an cdy chuyén (Hinh 3).

Hinh 3. Két qua té bao bam dinh va tang sinh sau nuéi cdy manh mé
A. Thoi diém sau 14 ngay nudi cdy (dé loai méanh mo), B. Thoi diém sau 21 ngay nudi cdy,
C. Thoi diém sau cdy chuyén Ian thir 3

M6t vai nghién ctru khac ciing da thu nhan té bao gbc tw day rbn véi phwong phap tuo’ng tw (nudi cay manh mo)
hay st dung phwong phap khac nhu enzyme, két qué céc t& bao sau thu nhan déu co hinh thai giong nguyén
bao soi nhw trong mo ta & trén (Han et al., 2013; Hassan et al., 2017). Voi phucrng phéap thu nhan t& bao bang
nuoi cay manh md, twong tw nhw phwong phap dwgc mo ta, cdc nhém tac gid khac da chting minh dworc tinh
gdc cla céc t& bao dwoc thu nhan théng qua sw biéu hién cac marker dac trwng clia dong t& bao trung mo (Han
et al., 2013; Hassan et al., 2017). Trong nhitng ndm gan day, cadc nhém nghién clru ciing da tap trung vao viéc tbi
wu héa quy trinh phan 1ap va tao dong cac té bao gbc trung mé ti day rén dinh huéng (ng dung trong Iam sang
chang han nhuw trong diéu tri thoai hoa khép gbi, tw ki, hen suyén, béng, vo sinh tw mién, hay nhirng &ng dung
trong ky nghé mo (Nasadyuk, 2016).

Kha nang biét héa tao xwong cua té bao dwoc thu nhan tir moé day rén

Céc té bao tir day rén sau khi nudi cdy trong méi trwong cam (rng biét hoa tao xwong bét dau cé sw khéc biét vé
hinh thai. Tai thoi diém ngéy 14, sw lang dong canxi dwgc ghi nhan khi dia nudi té bao bat mau dé khi dwoc
nhudém Alizarin Red, su b&t mau cang ré rét va day dac hon vao thoi diém ngay 21 cla qua trinh nuéi cly biét
héa (Hinh 4).

Kha nang biét héa tao xwong cla té bao géc tir day rén ciing da tirng dwec chirng minh trong nghién ctru cla
Hassan G va déng tac gid (2017). Bén canh dé, nhém tac gia nay ciing da ching minh tiém nang biét hda m&
ctia chinh dong té bao nay (Hassan et al., 2017). Véi déc tinh cla té bao gbc trung md, céc té bao gbc dwoc thu
nhan t day rdn c6 kha nang biét héa thanh cac té bao thudc nhiéu mé va co quan khac nhau cuia co thé. Do do,
chang cé tiém nang cao trong dinh hwéng ng dung y hoc tai tao nhw diéu tri nhitng rdi loan, chan thwong trong
cdu tric md xwong, sun. Bén canh do, cac té bao goc trung md cudng ron ciing duoc chirng minh 1a c6 kha nang
di chuyen dén cac khop bi tén thwong va tang cuong tai tao ching (Nasadyuk, 2016). T d6 c6 thé thay, té bao
gbc trung mo tir day rdn 1a dbi twong nghién cru cé tiém ndng tng dung cao trong linh vie y sinh hoc néi chung,
y hoc tai tao ndi riéng.
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Hinh 4. Két qua kha nang biét héa tao xwong cua té bao day rén
Thu nhan ECM day rén

Két qua xac dinh ham lwgng ADN cho thdy, tAt cd cac mau bao gdm mau day rén chwa x& Iy khir té& bao
(UCECM) va cac mau xir ly khtr t& bao bang déng lanh — rd déng nhw 1C-UCECM, 3C-UCECM, 5C-UCECM, 7C-
UCECM va 10C-UCECM twong &ng lan lwot véi cac quy trinh 1, 3, 5, 7, 10 chu ky déng lanh - rd déng déu duoc
ghi nhan c6 sy tdn dong AND. Nong d6 ADN cac mau thudc cac quy trinh xt Iy t& bao khac nhau gidm dan khi sé
lwgng chu ky déng lanh - ra dong tang (P-value < 0,05) nhwng mau md day rén duwoc x Iy qua 1, 3, 5 chu ky
dong lanh - ré déng twong ¢ng va&i cac nghiém thire 1C-UCECM, 3C-UCECM va 5C-UCECM khéng dat diéu kién
mo vo bao (ndng dd ADN tdn dong = 50 ng/mg) (Crapo et al., 2011). Tuy nhién, mau day rén 7C-ECM va 10C-
ECM c6 ndng dd ADN tbn dong trén téng khdi wong mau kho twong ¢ng la 30,45 + 1,10 ng/mg va 22,35 + 0.90
ng/mg dat tiéu chudn mau ECM vé bao (< 50 ng/mg) (P-value < 0,05) trong khi ndng d& ADN mau chua qua x
ly khir té bao la 148,23 + 12,15 ng/mg (Hinh 5).
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Hinh 5. Két qua dinh lwong ADN mau thi nghiém

Tirng dwoc chirng minh trong nghién ciru cta Janina Burk va déng tac gia (2013), viéc thuc hién chu ky déng
lanh - rd ddng cd y nghia quan trong trong qua trinh kh t& bao mé gan. Cac mé dwoc st dung chu ky déng lanh
- ra dong két hop héa chét cho hiéu qua khi té bao cao hon hdn mau md chi dwoc thwe hién khiv t& bao béng
héa chét (Burk et al., 2014). Tuy vay, thr “nghiém Iap lai chu ky ddng lanh - r& dong chwa dwoc nghién ctu & mo
day rén. Hon niva, dac tinh ECM day rbn véi cac tiém ndng tng dung cao nhu lam vat liéu ghép, cung cap
collagen, GAG hay céac yéu té tang trwdng cho liéu phap y hoc tai tao can dwgc nghién ciru rd (Gui et al., 2009;
Jadalannagari et al., 2017; Koé&i et al., 2017). Can c6 céac nghién ctru chuyén sau hon dé lam ré kha nang bao tén
d&c tinh ECM day rén sau khi khir t& bao bing chu ky déng lanh - ra dong.
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KET LUAN

Céc té& bao dwoc thu nhan tir qua trinh nudi cdy manh md day rén cé hinh thai gidng nguyén bao sei va hinh théai
van dwoc duy tri sau 3 1an cdy chuyén. Céc té bao nay cé kha nang biét hoa tao xwong khi dwoc nudi trong moi
trwdng biét héa 14 ngay, sy biét héa duoc thé hién rd hon vao ngay 21. Dé hoan thién nghién ctru, can tiép tuc
danh gia céac chi tiéu dé khang dinh t& bao géc trung md nhu sw biéu hién cac diu 4n bé mat ciing nhw kha nang
biét héa thanh té bao mé& va té bao sun.

ECM dwoc xt ly khir t& bao bang 7 va 10 chu ky déng lanh - ra déng cho ndng d6 ADN tdn dong twong tng la
30,45 + 1,10 ng/mg va 22,35 + 0,90 ng/mg dat tiéu chudn mau ECM vd bao (< 50 ng/mg). Cac quy trinh khiy t&
bao véi 1, 3, 5 chu ky d&u lam gidm ADN so v&i mau khdng qua x& Iy, tuy nhién ndng d6 ADN tdn dong trong cac
mau nay vuot qua ndng d6 cho phép.

Loi cam on: Nghién cifu ndy diroc tai tro béi Cong ty cé phan Pau tw New Era Stem Cell - International.
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SUMMARY

The umbilical cord contains mesenchymal stem cells (UC-MSCs), which can differentiate into different cells,
and growth factors and cytokines-rich extracellular matrix (UC-ECM). These components play an important role
in regenerative medicine and tissue engineering. This study was conducted to simultaneously collect UC-MSC
and UC-ECM of the same umbilical cord. The operations of umbilical cord tissue culture and decellularization
by freezing-thawing cycles (1, 3, 5, 7, 10 cycles) were performed to collect UC-MSCs and UC-ECM,
respectively. Cell characteristics were observed by microscopy during culture time. The osteogenic
differentiation potency was determinated with Alizarin Red staining for 21 days. ADN quantification of the
umbilical cord was conducted to confirm the effectiveness of decellularized methods. The results showed that
collected cells by tissue culture method were able to migrate, attach and proliferate on the surface of the culture
plate from day 7 of the culture time and these characteristics became more apparent on day 14 and day 21. The
UC-MSCs stained with Alizarin Red dye on day 14 and day 21 of the induction differentiation time. For UC-
ECM, the concentration of residual ADN was different among the treatment groups. The concentrations of
residual ADN in the treated samples were lower than the untreated samples. The residual ADN concentrations of
decellularized samples of 7 and 10 freezing-thawing cycles were suitable for the acellular tissue standard (< 50
ng/mg, P-value < 0.05). The study was successful in confirming the efficiency of UC-MSCs isolation by tissue
culture and UC-ECM collection by freezing-thawing methods with appropriate numbers of repetition cycles (7,
10 cycles). The results of this study are prerequisites for research of individual or combinative products in
regenerative medicine and tissue engineering.

Keywords: Cell isolation, Decellularization, Differentiation, Extracellular matrix, Freeze-thaw cycle,
Umbilical cord.
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