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TOM TAT

Mau cubng rén (MCR) ngudi chira mot ngudn té bao gbc (TBG) c6 kha nang biét hda thanh mot
s6 kiéu té bao khac nhau cuia co thé. Chung tdi nghién clru mét phwong phap thu nhan, phan lap va
biét hoa nhitng TBG nay thanh nguyén bao xwong dé& cé thé (ng dung trong linh vwec y hoc tai tao,
dic biét la trong cong nghé moé ghép xwong. Pa phan lap nhitng té bao don nhan t» MCR béang
dung dich ly gidi héng cdu va ficoll - hypaque. Té bao dwgc cdm (rng tao xwong bang cach nudi
trong méi truong IMDM véi 15% FCS va bd sung dexamethasone, ascorbic acid, B - glycerol
phosphate, vitamin D2 va FGF - 9. Té bao cé nhirng thay ddi vé hinh thai gidng véi té bao xwong.
Két qua nhudém dwong tinh véi Alizarin red, Von kossa va alkaline phosphatase. Két qua chay RT -
PCR dwong tinh v&i osteopontin va osteocalcin. Ba xay dwng dwgc qui trinh thu nhan, phan lap va
biét héa TBG tir mau cudng roén ngwdi thanh nguyén bao xwong.
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SUMMARY

Human umbilical cord blood (UCB) is an incredible source of stem cells which are able to
differentiate into many kind of cells of the body. Our team has developed a procedure to collect,
isolate, and differentiate UCB stem cells into osteoblast for application in regenerative medicine
especial for bone tissue engineering. We have isolated mononuclear cells from umbilical cord blood
by erythrolysis solution and ficoll - hypaque solution. Mononuclear cells were induced into osteoblast
by using an osteogenic medium IMDM plus 15% FCS, dexamethasone, ascorbic acid, B - glycerol
phosphate, vitamin D2 and FGF - 9. Cells started to change shape, assuming the typical osteocyte
like shape. Cells were positive with Alizarin red stain, Von kossa stain, and alkaline phosphatase
stain. RT - PCR for osteopontin and osteocalcin gene markers were positive. We confirmed the
validity of a protocol regarding the isolation, culture and differentiation of UCB stem cells into
osteoblasts.
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Mau cuéng rén ngudi 1a mot nguén mau
rat déi dao nhung trwdc day chuwa duoc
quan tam nghién clru, bi bd di va dwoc xi
ly nhw mét loai rac thai y té.

MCR chra nhiéu dong TBG con rat tré
c6 kha nang phan chia tbt, c6 thé biét hoa
thanh mot s6 loai té bao khac nhau nhu:
nguyén bao xwong [9, 11], nguyén bao sun
[9], t& bao m& [9], nguyén bao soi, nguyén
bao co, t& bao gan va tham chi la ca dbi voi
té bao than kinh... MCR con duoc st dung
dé diéu tri mot sb bénh vé mau va hé théng
mién dich c6 lién quan dén mot s6 bénh di
truyén, ung thw va nhitng rdi loan chic
nang c6 lién quan vé mau [1].

Ngoai ra, wu diém cia MCR 1a dé& thu
nhan, sé lwong mau thu dwoc nhiéu [7], khi
thu nhan mau khéng gay anh hwéng dén
strc khoé clia ba me va bé [6]. Khi tién hanh
nghién clru va rng dung khéng gap nhiéu
kho khan, can tré vé mat dao dirc sinh hoc
va luat phap nhw nhitng nghién ctu vé
TBG phdi nguwdi. MCR ngay cang dwoc
nhiéu ngwoi quan tdm nghién clru va xem
nhw la mdt ngudn cung cip TBG thay thé
cho ngudn TBG tw tly xwong va mau ngoai vi
trong twong lai.

VAT LIEU VA PHUONG PHAP
NGHIEN cUU

1. Vat liéu nghién cuu.

Mau MCR thu nhan tlr nhirng san phu
sinh tai Bénh vién Hung Vwong, phai dat
céac tiéu chuan [2, 4]: cac san phu dong y
cho MCR dé nghién cu, duwgc theo doi lam
sang, lam cac xét nghiém trwéc sinh. Thai
duwoc lay trong khodng 36 - 42 tuan tudi.

Thai nhi sinh ra khéde manh, khoéng di tat
badm sinh. Mdu MCR am tinh v&i cac xét
nghiém HIV, HBsAg, anti - HCV, VDRL.

2. Phuong phap nghién curu.

2.1. Phén I4p té bao don nhén tu MCR:

L4y MCR ngay sau khi cat cubéng rén
qua duwdng tinh mach rén bang bom tiém vo
trung, cho ngay vao thung van chuyén va
dwa vé phong thi nghiém. Bdo quan méau
tam thoi trong ti lanh & 4°C, chor xr 1y.

S dung hai phwong phap khac nhau dé
phan lap t& bao don nhan tir MCR. St
dung dung dich ficoll - hypaque (1,077g/ml,
GE Healthcare BioSciences AB) va dung
dich ly gidi héng ciu dé thu nhan té bao
don nhan.

Dich té bao don nhan sau khi phan lap
sé dwoc danh gia ti 1& sdng/chét bang cach
nhudm té bao v&i trypan blue (Sigma, USA)
va xac dinh mat do t& bao/ml. Nhuém dich
té bao don nhan véi dung dich Giemsa (Merck,
Germany) dé danh gia hinh thai té bao.

2.2. Nuéi céy:

Té bao don nhan sau khi phan lap sé
dwoc nudi trong chai nudi T - 25 cm? & mat
dd 10° - 10 t& bao/ml v&i méi tredng Iscove’s
modified dulbecco’s medium (Sigma, USA), bd
sung 15% fetal calf serum (Sigma, USA),
khang sinh 100 Ul/ml penicilin va 100 pg/ml
streptomycin.

Nubi t& bao trong ti 4m véi 5% CO,, &
37°C. Thay méi trwong 3 ngay/1 1an. Sau
2 - 4 tuadn nubi cdy, té bao nudi dat mat do
phu hop dé tién hanh ciy chuyén (khoang
60 - 80% dién tich chai nudi).

2.3. Biét hoa thanh nguyén bao xuong:

Té bao sau thoi gian nudi cdy so cap dat
mat d6 phu hop (khoadng 60% - 80% dién



tich chai nuéi) s& dwoc cdy chuyén sang
chai nuéi méi véi dung dich trypsin - EDTA
(Gibco, My). Té bao dwoc ciy chuyén dén
lan th¢ 3 va tién hanh biét hoa thanh
nguyén bao xwong v&i cac thi nghiém sau:

Thi nghiém 1: mau té bao duwoc cay
chuyén & lan th& 3, nudi trong méi trudng
IMDM, bd sung 15% FCS, khang sinh
penicilin va streptomycin. St dung 1am méau
chirng am.

Thi nghiém 2: m&u té bao cay chuyén &
l4n thir 3, dat mat d6 phu hop biét hoa sé
thay bang méi trwd'ng cdm trng biét héa tao
nguyén bao xwong v&i moi trwdng: IMDM,
15% FCS, 0,1 uM dexamethasone (Dex),
10 mM B - glycerolphosphate (B - GI), 100
pug/ml ascorbic acid (AA) va khang sinh.

Thi nghiém 3: m&u té bao cay chuyén &
lan ther 3, dat mat do phu hgp biét hda sé
thay bang méi trudng cdm trng biét héa tao
nguyén bao xwong v&i mdi trudng sau:
IMDM, 15% FCS, 0,1 uM Dex, 10 mM B -
Gl, 100 pg/ml AA, 107 M vitamin D2 va
khang sinh.

Thi nghiém 4: mau té bao cay chuyén &
lan ther 3, dat mat do phu hgp biét hoa sé
thay bang méi trudng cdm (rng biét hoa tao
nguyén bao xwong véi mdi trudng sau:
IMDM, 15% FCS, 0,1 uM Dex, 10 mM B -
Gl, 100 pg/ml AA, 10 ng/ml FGF - 9 va
khang sinh.

Thi nghiém 5: mau té bao cay chuyén &
lan thir 3, dat mat d6 phu hop biét hoa sé
thay bang méi tredng cdm (rng biét hoa tao
nguyén bao xwong v&i mdi trudng sau:

IMDM, 15% FCS, 0,1 uM Dex, 10 mM B -
Gl, 100 pg/ml AA, 107 M vitamin D2, 10
ng/ml FGF - 9 va khang sinh.

Theo dbi sy thay dbi vé mat hinh thai té
bao va thay méi trwong cadm &ng tao
nguyén bao xwong méi 3 ngay/lan. Té bao
sau khi biét hda sé duwoc xac dinh tao thanh
nguyén bao xwong in vitro & cac ngay 14,
21va 27.

2.4. Xdc dinh su tao thanh xuong in
vitro:

Nhudm t& bao véi Alizarin red, Von
kossa va fast red violet LB salt tai cac thoi
diém 14, 21 va 27 ngay.

Chay RT - PCR v&i 2 marker osteopontin
va osteocalin.

Bang 1: Trinh tw méi dung dé chay RT -
PCR.

GEME SAN pr\M
MUC TIEU TRINH Ty MOI TAO THANH
(bp)
Osteopontin | §:5 - CTAGGCATCACCTGTGCCATACC - 3 330 bp
A: 5 - CTACTTAGACTACTTGACCAGTGA - 3
Osteocalcin | §; 5 - GGCAGCCACCGAGACACCAT - 3' 405 bp
A: 5 - GGGCAAGGGCAAGGGGAAGA - 3

KET QUA NGHIEN cUU

1. Thu nhan MCR.

Thu nhan MCR tai Bénh vién Hung Vuong
4 tré sinh ra binh thuwdng, khde manh va dat
tiéu chuan dé thu nhan mau [2, 5].

C6 40 mau thi nghiém. Sé tudi me trung
binh: 26,25 + 0,81 tudi. Trong lwong trung
binh ctia em bé: 3117,50 + 60,22 g.

Thé tich MCR trung binh thu nhan dwoc:
58,73 + 3,30 ml mau. Dya vao tiéu chuén



thu nhan thi thé tich MCR thu dwoc (trung
binh 58,725 + 3,295 ml) hoan toan phu hop,
an toan vé&i ngudi tién hanh thi nghiém va
du tiéu chuan phan lap té bao don nhan,
nudi cay TBG.

2. Phan lap té bao don nhan tir MCR.

Sau khi phan 1ap bang ly tam dwa vao ty
trong ficoll - hypaque: mat do té bao trung

binh thu dworc 14,59 + 5,90 x 10’ t& bao/ml.
Ti lé té bao sdng/chét > 99,87%.

Sau phan lap bang dung dich li giai héng
cau: mat do t& bao trung binh thu dwoc:
8,58 + 3,43 x 10’ té bao/ml. Ti 1& té bao
sbéng/chét 94,98%.

Bang 2: Két qua phan lap t& bao bang ficoll - hypaque va dung dich ly giai héng cau.

SU DUNG DUNG DjCH FICOLL - HYPAQUE

SU’ DUNG DUNG DICH LI GIAI HONG CAU

Sé thi Thé tich Mat do té bao/ml Sé thi Thé tich Mat d6 té bao/ml

nghiém mau (ml) (x 10" nghiém mau (ml) (x 10"
1 60 17,23 1 18 81,75
2 18 6,75 2 24 2,01
3 24 127,00 3 39 10,90
4 39 48,00 4 14 17,40
5 14 70,50 5 25 0,09
6 25 0,38 6 13 1,50
7 15 0,50 7 30 0,77
8 13 0,41 8 30 6,86
9 30 0,93 9 50 2,60
10 60 4,05 10 72 0,23
11 60 1,70 11 72 6,40
12 72 1,04 12 36 12,90
13 48 1,20 13 48 26,25
14 84 3,00 14 54 5,24
15 30 8,60 15 60 2,18
16 54 6,12 16 36 5,08
(1) (2) 3) (4) () (6)
17 48 2,18 17 48 0,12




18 46 1,22 18 108 1,02
19 70 6,36 19 50 4,50
20 60 3,49 20 60 9,55
21 108 8,96 21 52 5,50
22 60 11,18 22 40 2,30
23 84 9,90 23 48 0,32
24 85 9,53 24 84 0,47

3. Nudi cay té bao MCR in vitro.

Té bao sau khi phan lap bang ca hai
phwong phap sé duwgc nubi trong moi
trwong IMDM ¢6 bd sung 15% huyét thanh
va khang sinh.

Sau 5 ngay nudi cay (10X) bat dau xuét
hién nhitng t& bao cé hinh dang gibng
nguyén bao sgi, hinh tron, hinh sao va
nhirtng t& bao phang bam sat b& mat chai
nudi. Sau 10 ngay nudi cay (10X), t& bao
gidng nguyén bao soi va hinh sao chiém wu
thé. Sau 14 ngay nuéi (10X), té bao dang
giébng nguyén bao soi chiém wu thé cung
v6i nhitng té bao hinh sao dang phéng
moéng bam sat bé mat chai nudi. Sau 14
ngay, té bao dat dwoc mat do ciy chuyén
(khodng 70 - 80% dién tich chai nubi).

4. Xac dinh tao thanh nguyén bao xuong in
vitro.

* Két qua nhuém:

Té bao sau khi biét héa thanh nguyén
bao xwong khoang 21 ngay sé xac dinh tao

thanh cla chat nén va nét xwong.

Thang B-Actin  Mau Mau chirng am

- actin

Trinh tw
khuéch dai 330 bp

Té& bao nhudm véi Alizarin red (10X) va
nudi trong moi trwdng biét hoa tao xwong,
khi nhudm chéat nén xwong tao ra sé phan
&ng v&i thubc nhudm tao ra mau dé dac
trwng cta thuéc nhudm, t& bao nhudém véi
Von kossa (10X): cac ndt xwong tao ra sé
phan &ng v&i thuéc nhudm tao ra tirng nét
mau den I&n, rai rac cé nhirtng nét xwong
mau den nho.

Chung tai da tién hanh nhuém mau véi
thuéc nhudm fast red violet LB salt d& xac
dinh sy c6 mat clta enzyme alkaline
phosphatase, két qua cho thay: té bao sau
nhudém cé xu hwéng két tu vao nhau thanh
cum (co' s& cla sw hinh thanh nét xwong), &
nhirng noi c6 tao cum, mau hdng xuét hién
dam va nhiéu hon nhitng ché khac trong
chai nuoi, chirng té enzyme alkaline hoat déng
& nhitng noi nay rat manh.

*RT - PCR:

Dé khang dinh két qua biét hoa té bao
thanh nguyén bao xwong in vitro, tién hanh
chay RT - PCR v&i 2 marker osteopontin
(marker sé&m) va osteocalcin (marker mudn)
vé&i trinh tw moi nhw trén. Két qua cho thay:

B - actin
Trinh tw
khuech dai 450bp

60 61
M



Hinh 1: RT - PCR cho marker
osteopontin (14 ngay) sau khi biét
héa. Chay RT - PCR xuét hién
vach c6 kich thuwéc sdn phdm 330
bp cho gen osteopontin.

BAN LUAN

Nhin chung, mau MCR dat tiéu chuan dé
phan 1ap va nudi cdy TBG. Thé tich mau st
dung dé phan lap 58,73 + 3,30 ml.

Mat do t& bao sau khi phan lap twr 2
phwong phap cho thay: phwong phap st
dung ficoll - hypaque cho mat dé té bao cao
g4p 1,7 14n so v&i st dung dung dich li giai
héng cau. Ti 1é té bao sbéng/chét khi phan
lap bang ficoll - hypaque ciing cao hon
(99,87% so v&i 94,98%) phuwong phap i
giai hdng cau.

C6 nhiéu phwong phap khac nhau dé
phan l1ap MNC tir MCR. W. Schwinger va
CS s dung 21 mau MCR, thé tich méau
65,0 + 22,6 ml, vGi 4 phwong phap phan lap
MNC khac nhau 1a ficoll, ficoll 2 13n, dung
dich HES va gelatin. Trong do, 2 phwong
phép ficoll 2 14n va dung dich HES cho két
qua tét nhat, mat do té bao don nhan thu
duwoc lan lwgt: 21,5 + 22,7 x 107 t& bao/ml
va 32,8 +127,4 x 10" té& bao/ml.

Nhw vay, két qud cGa nghién ctru nay
gan giébng véi W. Schwinger nhét. Tuy
nhién, trwédc khi phan lap bang ficoll -
hypaque, ching t6i da tién hanh lam Buffycoat
dé thu nhan té& bao bach cAu/MNC. Pay c6 thé
dwoc xem nhuv la bwdc lam giau hay thu
nhan MNC, giup tiét kiém dwoc nhiéu dung

Hinh 2: RT - PCR cho marker osteocalcin
(27 ngay) sau khi biét héa. Két qua chi cé
mau 64 cho két qua dwong tinh véi sw
xuét hién cua vach c6 kich thwdc 405 bp
cho gen osteocalcin.

dich ficoll - hypaque nhuwng van dam bao
nguén mau c6 chira TBG can phan lap. Tuy
nhién, mat dé té bao thu dugc khéng cao
bang ctia W. Schwinger. Vi tac gia st dung
thé tich mau nhiéu hon va dung ficoll 2 1an
(tébn nhiéu dung dich ficoll hon), nhwng tac
gid khong duwa ra sb liégu % té bao
sbng/chét. Ti 1& té bao sbng/chét thu duoc
§ day twong dbi cao, > 90% t& bao séng.
Mat do té bao thu dwoc ddm bao vé mat sb
lwong, phu hop dé tién hanh nudi ciy té
bao & diéu kién in vitro.

Hinh thai t& bao cua dich don nhan sau
khi phan lap bang cach nhuém véi Giemsa
cling co sy khac nhau gitra 2 phwong phap:
phwong phép dung ficoll - hypaque, t& bao
don nhan déng nhét va dich té bao twong
ddi sach (it 14n tap té bao hdéng cau, tiéu
cau va manh v& té bao). Ngoai ra, kich
thwdc té bao ciling ddng nhat hon, bao gém
t& bao don nhan, nhan tron déu va chiém
gan hét phan bao twong té& bao, co kich
thwoe trung binh.

Tuy nhién, & day ciling c6 sy khac nhau
kha I&n vé két qua nudi cay cla 2 phwong
phap: khi st dung ficoll - hypaque dé phan
lap, t& bao bat dau bam dinh vao chai nudi
sém, t& bao nudi trong méi trwong it 1an
tap. Sau 3 ngay, trong chai nudi bat dau
xuét hién nhirng té bao cé hinh dang gibng
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nguyén bao soi, d6 1a nhitng té bao dang
hinh thoi. Ngoai ra, con c6 xuét hién nhirng
té bao phdng va bam sat mé&t chai nubi
cling nhw nhitng t& bao hinh sao. Mat do
dat dwoc dé cdy chuyén sém hon so véi
phuwong phap i giai té bao hdng cau.

Véi phuwong phap st dung dung dich li
giai t& bao héng cau, dich t& bao thu duoc
khoéng cé sy thudn nhat voi té bao don
nhan, bach ciu da nhan va con sét lai té
bao héng cau, tiéu cdu va manh v& té bao.
C6 thé, do thoi gian tac dung cla dung dich
chwa dat hiéu qua t6i wu theo qui trinh, néu
dé dung dich tac dong hoan toan sé& anh
hwéng dén chét lwong té bao khi nudi cay
(khd n&dng séng, thdi gian bam dinh, phat
trién va cay chuyén lau hon). D& khac phuc
tinh trang trén, thay mdi trwdng nudi 2
lan/ngay (giup loai bd nhitng té bao khong
bam va manh v& t& bao) nhung tén nhiéu
mdi trwdng. Tuy nhién & phwong phap nay,
thdi gian dat dwoc mat dd cdy chuyén
thwong lau hon so véi phwong phap ficoll -
hypaque. Nhin chung, cd 2 phwong phap
phan lap d&u cho két qua nudi tot. Té bao
phéat trién va moc tét, cd thé ciy chuyén
trong khodng thei gian tir 2 - 4 tuan sau khi
nuoi.

Chung téi st dung méi trwong IMDM,
15% FCS va khang sinh dé nuéi té bao. O
day, co mét sb loai moi trwdng khac dwoc
s dung. Oscar K. Lee va CS s dung
IMDM, 20% FBS, 10 ng/ml bFGF, 2 mM
glutamine va khang sinh; Myoung Woo Lee
va CS st dung DMEM, 10% FBS, 2 mM
glutamine va khang sinh; Erices [9] va Yu -
Jen Chang lai s&r dung o - MEM, 20% FBS,
4 ng/ml B - FGF va khang sinh; Karren
Bieback va CS [10] s&r dung mdi trwdng

MSCGM (MSCGM BlulletKit™). Nhin
chung, méi trwéng nudi cy cho MCR rat da
dang, c6 thé s dung méi truéng IMDM,
DMEM, o - MEM, méi trwong thwong mai
pha s&n. Huyét thanh c6 thé st dung FBS,
FCS hoac huyét thanh ciia MCR, mét sb
yéu tb tdng trwdng (FGF) va khang sinh.

* Méi trirong biét héa:

DPé biét hoéa tao nguyén bao xuwong in
vitro can phai bd sung mét sé yéu t6 can
thiét nhu: Dex, AA, B - GI, vitamin D va
FGF. Nong d6 cla cac yéu td biét hoa cé
thé st dung khac nhau, tly theo tirng tac
gid nhung c6 3 yéu td khong thé thiéu Ia
Dex, AA va B-Gl.

Cudi cung, d& xac dinh tao thanh
nguyén bao xwong in vitro, cé thé sir dung
nhiéu cach khac nhau dé danh gia nhuw:
Smruti M. Phadnis [8] va Karen Bieback st
dung cach nhuém alkaline phosphatase;
Marcus Jager va C. Rosada st* dung nhuém
héa mé mién dich v&i nhitng khang thé
khac nhau; Sarah Maurice chay RT - PCR
vOi cac marker (glyceraldehyde - 3 - p, collagen
typ |, bone sialoprotein, core binding factor -
al, osteocalcin, osteopontin); Sarah Maurice
st dung flow cytometry d& danh gia sw tao
thanh nguyén bao xwong in vitro. C6 thé
dung tirng phwong phap khac nhau dé
danh gia t& bao biét hoa, nhung nén sk
dung két hop nhiéu phuwong phap dé xac
dinh tao thanh nguyén bao xwong mét cach
chinh xac nhét. Oscar K. Lee chay RT -
PCR trong diéu kién biét héa chi c6 Dex,
AA va B - Gl. Két qua: RT - PCR cho gen
osteopontin va osteocalcin dwong tinh. Tuy
nhién, Sarah Maurice chay RT - PCR voi
gen osteopontin va osteocalcin c6 sy khac
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biét. Theo Sarah Maurice, gen osteopontin
chi xuét hién trong diéu kién nuéi cay, ngoai
Dex, AA va B - Gl can phai b6 sung thém
vitamin D3 hodc FGF9. Néu trong diéu kién
nudi khéng coé vitamin D3 hoac FGF9, thi
khoéng xuét hién gen osteopontin. Két qua
chay RT - PCR cho gen osteocalcin chi xuéat
hién khi trong diéu kién nudi cdy, ngoai
Dex, AA va B - Gl phai bd sung vitamin D3
va FGF9. Sy cé mat riéng 1é cla vitamin D3
hodc FGF9 khéng lam xuit hién gen
osteocalcin. Két qua nghién ctru ctia ching
t6i gan gibng v&i Sarah Maurice. O day,
ching t6i s dung vitamin D2 thay cho
vitamin D3, nhung két lai cho giéng nhau.
Gen osteopontin chi xuét hién trong thi
nghiém 3 va 4 (c6 bd sung vitamin D2 va
FGF9). Gen osteocalcin chi xuét hién trong
thi nghiém 5 (c6 bd sung déng thoi vitamin
D2 va FGF9). Biéu nay ching té, néu chi
c6 vitamin D hodc FGF9, khéng di manh
dé kich thich hoat ddng clia gen osteocalcin
(mét trong nhitng gen muén cla t& bao
xwong), chi khi c6 sw tham gia ddng thoi
cla 2 yéu t6 nay méi lam xuét hién duoc
gen nay.

Chung t6i str dung vitamin D2 thay cho
vitamin D3 dé biét héa TBG MCR thanh
nguyén bao xwong in vitro. Vitamin D2
hoan toan cé thé s dung dé thay thé
vitamin D3.

KET LUAN

Chung t6i da thiét lap dwoc moét qui
trinh thu nhan, phan lap, nudi cly va biét
héa TBG MCR thanh nguyén bao xwong in
vitro dé& c6 thé (rng dung trong céng nghé
tai tao mé xwong ghép.
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