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TOM ‘TA" T: Méu cuong rén chita mét nguén té bao goc trung mo (Mesenchymal stem
cell - MSC) déi dao. Cac MSC nay co thé duoc thu nhdn va nudi cdy trong méi truong IMDM,
10% FBS. Sau khoang 7 ngay nudi cdy, cdc MSC ting sinh manh va chiém 70-80% bé mat
binh nuéi, tién hanh cdy chuyén voi trypsin/EDTA 0,25% nhédm cung cdp chdt dinh dwéng va
khéng gian phat trién cho MSC.

MSC la té bao gfi’c da_nang (Multipotential stem cell), ching co kha ndng biét hod
(Differentiation) tharh rdt nhiéu kiéu té bao chitc ndng khdc nhau nhu xwong, mo, sun, than
kinh, gan... khi dwoc nudi trong moi trudng co tdc nhdn biét héa thich hop.

Tir khéa: té bao goc trung mé, mdu cuong ¥6n, té bao goc da ning

1.MO PAU

Té bao gdc (stem cell) ndi chung va té bao gbc trung mo néi riéng, hién da va dang duge
nhidu nha khoa hoc quan tim vi kha ndng dic biét va duy nhét ciia ching. D6 1a kha nang tr
Jam méi (self renewal) trong mdt thoi gian dai va biét hoa thanh nhiéu kiéu té bao khac nhau
trong co thé nhu xuong, sun, md, té bao than kinh... [1]. Do do, ching ¢6 tiém nang to l6n
trong viéc cdy ghép dé didu trj bénh (dic biét 1a cac bénh do su suy thodi té bao) va trong cong
nghé mo (Tissue engineering). : ’

Cac gia trj Gmg dung to 16n cua té bao gbc trong y hoc da.ma ra huéng tri liéu méi: Y hoc
phuc hdi (Regenerative medicine) thong qua Liéu phap té bao gdc (Stem cell therapy).

2.VAT LIEU VA PHUONG PHAP

2.1.Thu nhin mau cubng rén

Mau cubng rén duoc thu nhan tir cic san phy da duoc xét nghiém am tinh vo1 HIV, HBV,
HCV...& Bénh vién Hung Vuong Thanh phd HS Chi Minh.

Sau khi thai nhi vira dugce sinh ra, tién hanh kep phﬁn cudng ron gﬁn bung va cét trén vi tri
kep 1 cm. Dung kim tiém cta ti thu méu (c6 chira sin chét chéng dong mau) dua vao cubng
rén & vi tri gin nhau thai. Mau cubng rbn s& theo kim va bng dan chay vao tai thu mau. Khi
mau hét chay, rit kim ra vd mang tii chira mau vé phong thi nghiém (dugc bao quan lanh
trong da gel). Thoi gian tir khi thu nhdn mau dén khi thao tac trong vong 2 gio.

2.2.Giai doan 1, nudi ciy so cAp té bao ciia mau cudng ron: chon loc MSC

V& nguyén tic, mau trong cubng rén ludn chira ba loai té bao chinh: t bao gbc tao mau
(Hemapoietic Stem Cell_HSC), té bao mdu trudng thanh va MSC. Cac MSC va té bao gbc tao
mau thudc quén thé céc té bao don nhan. Tién hanh thu nhan quén thé € bio don nhan bang
phuong phép li tdm trén gradient ndng d6 Ficoll-paque (Sigma) & tbe dd 2.500 vong/phit,
trong 5 phitt. Sau d6, thu nhan phan doan chira cic té bao don nhan ném gitra 16p Ficoll-paque
va 16p huyét twong bén trén. Trong qua trinh li tdm, céc té bao di biét hoa vai kich thude 16n
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- hon s& di xuyén qua 16p Ficoll va ling & day 6 ong i tim. Céc té bao hdng cau khong nhan nhe,
nam trong 16p huyét tuong bén trén. Va céc té bao don nhan véi kich thude trung binh luén
nam & lép gitra.

MSC s& dugc tach khoi te bao gbc tao mau trong quan thé té bao don nhan bang phuong
phap nu6i cay Trong nudi ciy, caic MSC s& bam dinh vao bé mit (gia thé) nuéi cdy, trong khi
d6 té bao gbe tao mau khong c6 kha ning nay.

Té bao don nhéan sau khi thu nhén dugc huyen pht trong mdi trudng nudi ciy IMDM, 10%
FBS, nudi trong binh nudi ciy (Nunc, 25 cm ) sao cho dat mat d6 3.10° té bao/cm® & diéu kién
370C 5% CO,. Sau 48 gio, cac MSC bét dau bam trén bé mit day cua binh nudi, thay méi
truo*ng dé loai bo het céc té bao khong bam (cac té bao chét va té bao gbc tao mau), ti€p tuc
nudi cho dén khi t& bao moc dat ty 16 70-80% bé mat ddy binh nuéi, véi ché d6 thay méi
trudng 13 7 ngay/lan.

2.3.Giai doan 2, nudi cdy thir cép: cAy chuyén ting sinh MSC
_ Khi mét d6 MSC trong binh nuéi ting, dat khoang 70-80% ty 1€ dién tich déy binh, tién

‘hanh cdy chuyén nhdm cung cip khong gian va chit dinh dudng cho MSC.

Quy trinh duoc tién hanh nhu sau: loai bé méi truong cii va ria té bao véi 4-5 ml PBSA
c6 bd sung gentamycin (10 pg/ml) hai lan. Tlep tuc loai bo dich ria va bd sung 4-5 ml
trypsin/EDTA 0,05%. Sau 15 gidy, tién hanh d6 bé dung dich ‘enzyme nhung van giir lai
khoang 1 ml va t1ep tuc 4 trong ta am 37°C, tir 2-3 phut. Sau d6, lic nhe binh nudi cay dé tach
té bao ra khoi bé mat day. Khi t& bao co tron va tach ra khoi bé miit binh nuéi, phai trung hoa
trypsin thira bang 10-11 ml m01 truong IMDM 10% FBS. Huyén phit té bao d6 dugc chia déu
cho 3 binh nuéi méi.

2.4.Biét hoa MSC

Céac MSC dugc thu nhan theo phwong phap trén, sau khi cdy chuyén tir 5-7 14n, tién hanh
kiém tra d6 tinh sach, tao ndng do thich hop dé cubi cing su dung cho biét hoa in vitro.

2.4.1.Biét héa MSC thanh té bao tao mé (adipocyte)

Dé biét hoa thanh té bao tao md, cic MSC ¢ néng d6 chuén dugc nudi trong moi trudng
IMDM 10% FBS ¢6 bd sung 1 pM dexamethasone, 200 pM  indomethacin, 1,7 pM insuline,
500 uM isobutyl-methylxanthine (IBMX) (Sigma). Trong do, dexamethasone la mét
glucocorticoid steroid c6 tic dung cam (g cho sy biét hoa va cac yéu t6 b sung con lai sé
" Kkich thich sw biét héa. Insuline s& kich thich sw thu nhan cac phéan tir glucose véo t€ bao, tao
nguyén liéu cho cac phan tng chuyen hoa thanh céc giot m& [10;11]. IBMX 1a chit trc ché
phosphodiesterase 1am khoa sy chuyén cAMP thanh 5’AMP [8]. Piéu nay giy nén sy didu hoa
duong tinh hormone nhay cam lipase (HSL). HSL s& chuyén triacyl glyceride thanh glycerol
va acid béo tr do, ddy chinh 1& qua’ trinh tao m& [8]. Indomethacin 14 ligand cia PPAR
(peroxisome proliferators-activated receptor) 1am hoat héa mdt nhan t& phién ma tc ché tin
hiéu Wnt, can thiét cho sy biét héa thanh mé [8;13].

Su biét héa dugc ghi nhén khi quan sat dudi kinh hlen vi & do phong dai X20, X40 thiy co
sw xudt hién cic giot m& nhé. Cac té bao tao md con dugc xic dinh dwa vao phuong phap
nhudm véi thude nhudm Oil red (Merck). Oil red 1a thuéc nhudém lipid, né chi hoa tan trong
lipid va tao mau do.

2.4.2. Bigt hoa MSC thanh nguyén bao xwong (Osteoblast)

Céac MSC c6 ndng d6 chuén dugc nudi trong mbi truong IMDM 10% FBS c6 bd sung 100
nM dexamethasone, 50 pg/ml L-ascorbic acid 2-phosphat (AsAP) va 100 mM B-
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glycerolphosphate (Sigma). Dexaméthasone c6 kha nang hodic kich thich hodic tic ché su biét
héa thanh xwong phu thudc vao néng dd cia no. Nong do cao ciia dexamethasone s& cam tng
biét héa thanh md, trong khi dé, véi ndng do thap hon, chat ndy s& kich thich MSC biét héa
thanh xuong [2]. AsAP lam dé dang qua trinh biét hoa thanh xuong, bao gém kich thich su
tdng hop collagen, ngoai ra n6 con c6 tic dong tang sinh té bao [5;6;9]. Cudi clng, B-
glycerolphosphate 13 yéu t6 quan trong kich thich sy hinh thanh chét nén duoc khoéng héa khi
két hop véi dexamethasone va AsAP [9].

Sau 7-14 ngdy nudi cy, sy biét hod duoc danh gia thong qua kha nang tich ty cia calcium
trong chit nén nho phuong phap nhuém véi thudc nhuém Alizarin Red (Sigma). '

3.KET QUA - THAO LUAN
3.1.Giai doan 1, nudi cy so cip té bao ciia mau cudng rén: chon loc MSC

Sau 48 gio nudi cdy O giai doan 1, MSC c6 hién tugng bam trén bé mit day binh nudi,
trong khi céc té bao tao mau, té bao chét van tréi lo limg trong dich‘huyén phu té bao.

Sau 72 gid nudi cdy, loai bé méi trudng cii va thay méi trudng mdi, nhidm cung cip chét |
dinh dudng cho su phat trién ctia MSC. Khi thay méi trudng, dong thoi loai bd dugc nhing té
bao chét ciing nhu cac té bao tao méu con lo limg trong mdi truomg ci. V6i lan thay mdi
trudng du tién, khong tién hanh rira té bao vi kha nang bim dinh ctia MSC véo bé mat déy
binh nudi van con yéu.

Sau 4 ngay nudi ciy, khi cac MSC da bam khé nhiéu trén bé mit ddy binh Roux tao céc
colony, chiing ¢6 hinh dang déc trung, thuong 1a hinh thoi, giéng nguyén bao soi.

Sau 5 ngay nudi ciy, MSC hop dong (confluence), bam déu va trai rong trén bé mat day
binh Roux. Khi mat d6 MSC tang, dat ty 1¢ 70% - 80% dién tich binh nudi, tién hanh cdy
chuyén nhim cung cAp khong gian song va cht dinh dudng cho MSC.

(@) (b)

Hinh 1. Két qua nuéi cdy chon loc MSC (x20)

(a) MSC vira méi duge thu nhan; (b) Sau 24 gios nudi cly, céc MSC bét diu bam dinh vio bé mat diy
binh nudi; () Sau 72 gio nuoi cdy, cic MSC bat dau trai dai hinh dang va tang sinh; (d) Sau 7 ngdy nudi
cAy, hiu hét cic MSC c6 dang hinh thoi dic trung.
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3.2.Giai doan 2, nudi ciy thir cip: ciy chuyén ting sinh MSC

Khi vira duge cdy chuyén & giai doan 2, MSC chua c6 hinh dang ddc trung va trdi lo limg
trong mai trudng, giéng nhu khi vira duoc thu nhén tir tuy xuong & giai doan 1.
Sau 48 gid nudi cdy, MSC bat dau bam dinh va trai rong. Sau 72 gio, MSC da trai rong, 90

dang hinh thoi dac trung va tiép tuc ting sinh. Tuy nhién, kha ning ting sinh cua té bao van
con cham. Sau 120 gio, MSC hgp dong va trai déu trén bé mit binh nubi.

3.3.Biét hoa MSC
3.3.1. Bigt hod MSC thanh té bio tao mé

Sau 48 gio nudi céy, cac té bao bit diu tich tu cic giot md trong té bao chat. Cac giot m&
nhé gop lai dan thanh cic giot lom. Dén lugt minh, cdc glot m& 16m sau do s& gdp lai thanh giot
mé 16n hon, ching chiém gan hét thé tich cia t& bao va ép nhan té bao ra phla ngoai, sat voi
mang. Vi the chung tir dang dai, trai rong chuyen sang dang bau duc va cubi cting 14 hinh khcu
tron. Céc té bao tao m& vé6i hinh dang khéi tron bat dau xudt hién vao ngay thir 7 sau khi tién
hanh cam ung biét hoa.

Su xuét hién céc gigt m& c6 thé dugc quan sit dudi kinh hién vi ddo ngugc & d6 phong dai
200 hay 400 1an. Du6i kinh hién vi, cic giot m& tron phan chiéu anh sang. Khi nhudm voi
thubc nhuém Oil red, ching ludén bat mau do.

Nh?tn

Giot mo Té bao tao md
Hinh 2. Qua trinh biét hoa tir MSC thanh 1é bao tao m&
3.3.2.Biét hod MSC thanh nguyén bao xwong

Sau khi nudi trong mbi trrdng biét hoa, sau 7 ngay, cac té bao bét dau chuyén tir dang dai
sang dang tron va cudi cung 13 hinh hat déu. Do 1a hlnh dang dac trung cia nguyén bao xuong
(osteoblast). Khi duge cam tng biét hoa, héu nhur tit ca cac te bao déu ngu’ng phan chia. by
ciing 12 mdt ddu hiéu cho thiy té bao gbc di bist héa thanh t& bao chic nang. Didu nay tuong
tw v6i truong hop khi cam tmg biét héa MSC thanh té bao tao m&.

Khi nhuém véi Alizarin red, céc té bao tron hay hinh hat dau bat mau dé cam. Mau dé
cam la phirc hop cia thudce nhudm vdi ion calcium hién dién trong té bao chit (tinh chét dic
trung cua nguyén bao xuo*ng) Piéu nay chung t6 cac MSC da chuyén sang dang nguyén bio
xuong v6i sy ling ty mudi calcium trong té bao chat
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L.

Hinh 3. Két qua bigt hod MSC

(a) Cac MSC & 16 dbi chimng, khong bd sung chét cam tmg biét hda. (b) Cic té bao tao md: sau
7-14 ngay trong méi trudmg biét hoa tao md, céc té bio bt dau tich tu céc giot md; (¢) Céc giot m& bit
mau do khi nhuém v6i thude nhudm Oil red; (d) Cac té bao tao xuong: sau 7-14 ngay trong méi trudng
biét hoa tao xuong, c4c té bao bit dau tron lai va tich tu calcium trong chét nén. Sy tich tu calcium
duge xac dinh bing cich nhudém véi Alizarin Red.

4. KET LUAN

Thu nhén va nudi cdy thanh céng té bao gbc trung mé tir mau cudng rén ngudi.

Biét hoa thanh cong cac té bao gbc trung mo tir méu cubng rén ngudi thanh té bao tao md,
nguyén bao xwong, khi nudi cay trong méi trudng cé bd sung mot s6 nhén to cam g bi¢t hoa
thich hop. '

COLLECTING AND DIFFERENTIATING MESENCHYMAL STEM CELLS
FROM HUMAN UMBILICAL CORD BLOOD

Phan Kim Ngoc, Pham Van Phuc, Tran Le Bao Ha
University of Natural Sciences, VNU-HCM

ABSTRACT: Umbilical cord blood is a rich source of mesenchymal stem cells
(MSCs). MSCs have been collected and cultured with IMDM plus 10% FBS (fetal bovine
serum). About 7" day, MSCs strongly expand and cover with 70-80% Roux’s surface. At that

Trang 9



Science & Technology Development, Vol 10, No.12 - 2007

time, MSCs are subcultured by using trypsin/EDTA 0,25% to provide nutrients and surface for
development.

MSCs are multipotential stem cells. They can differentiate to many different cell types,
such as: osteoblasts, adipocytes, neuron-like cells... MSCs could be differentiated to
osteoblasts in IMDM, 10% FBS medium plus dexamethasone, glycerol phosphate, ascorbate,
acid ascorbic; to adipocytes in IMDM, 10% FBS plus isobutyl-methylxanthine,
dexamethasone, insulin, indomethacin.

Keywords: mesenchymal stem cells, umbilical cord blood, multipotent stem cell
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