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DAC PIEM PHAN LAP VA MOT SO PAC TiNH CUA
TE BAO GOC MO MO NGUO'l

Dinh Van Han*

TOM TAT

Té bao gbc (TBG) md mé la cac té bao (TB) da tiém nang, cé kha nang biét héa twong tw TBG
trung md tly xwong. Trong linh vuc y hoc tai tao, cac TBG mé& cé tiém nang &ng dung trong slra
chtva va diéu trj tdn khuyét mé. Trong nghién clru nay, ching téi xac dinh cach thirc phan lap TBG
m& bang phwong phap st dung enzym collagen. Tién hanh khao sat mét sé dac tinh cia TBG m&
vé hinh thai, kha nang tao tap doan (colony) va dwéng cong tang trwdng cla ching. Két qua nghién
ctru cho thay, quan thé TB dat trang thai 100% do6 che pha bé méat nuéi cay vao ngay thir 10 khi nuéi
trong maéi trwéng DMEM cé ham lwong glucose cao, dwoc bd sung 10% huyét thanh bao thai bé.
TB c6 hinh dang gidng nguyén bao soi va do ting trwdng dat trang thai cao nguyén vao ngay thir
5 - 7. Cac colony clia TBG mé& la dang colony giébng nguyén bao sgi (CFU-F) v&i ty |é tao colony |a
14 - 17% sb lwong TB nghién ctru.

* Tr khoa: T& bao gbc mdé mé; Dac tinh; Dac diém phan lap; Dang colony gibng nguyén bao soi.

ISOLATING FEATURES AND CHARACTERISTICS OF
HUMAN ADIPOSE-DERIVED STEM CELLS

SUMMARY

Adipose-derived stem cells (ADSCs) are pluripotent cells, which have differentiation similar to
bone marrow-derived mesenchymal stem cells. In regenerative medicine, ADSCs have potential
applications for the repair and treatment of damaged tissues. In this study, we determined the way of
isolation of ADSCs with collagenase method. We also investigated some characteristics of ADSCs in
morphology, colony forming efficency and growth curlve. The result showed that the cell population
was confluent at day 10 of maintaining in DMEM high glucose added 10% Fetal Bovine Serum.
The cells have fibroblastic shape and obtain plateau at day 6 - 7 in culture condition. The colonies of
ADSCs are Colony Forming Unit - Fibroblast (CFU-F) with the ratio is 14 - 17% of cells seeded.

* Key words: Adipose-derived stem cells; Features; Isolation; Colony forming unit - Fibroblast.

DAT VAN BE dong, bam dinh bé mét nudi cay [7] va co

kha nang biét hoa thanh TB m&, TB sun va

Té& bao goc la linh vuwc y hoc dwoc chu
trong nghién ciu nham ché tao cac san
ph&dm &ng dung trong diéu tri bénh & nguoi
trong thé ky 21, dic biét la cac bénh nan y.
TBG trung mé lan dau tién dwoc mo ta 1a
dang TB tir tdy xwong, cé kha nang tao

* Vién Béng Quéc gia

TB xwong [8, 9]. Chung dwgc xac dinh la co
mat & rat nhiéu mé co quan khac nhau nhw
co, nao va mé m& [10]. Ngay nay, nghién
ctru cho thdy TBG trung mé tr tly xuwong
va md mé rat gibng nhau vé quan thé TB va
kiéu hinh TB.

Chiu trach nhiém ndi dung khoa hoc: PGS. TS. Lé Van béng
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TBG mé m& thé hién dic diém cia TBG
trung moé nhw hinh thai dang nguyén bao
soi, 1a TB bam bé mat nubi cay, cé cac dau
4n biét hoa cta TB trung md, cé kha nang
biét héa thanh TB mé&, TB sun, TB co... Do
md mé& la loai md sdn cd voi s6 lwong Ion
va dé thu hoi, it gay bét lgi cho bénh nhan
(BN) nén TBG mé m& c6 thé 1a ngudn TB
day htra hen cho y hoc tai tao trong twong
lai, dac biét trong ghép tw than. Cac nha
nghién clru d& xuat nhiéu cach thirc phan
lap TBG m6 m& khac nhau, cé tac gid phan
lap theo cach kinh dién & nudéi mé mé& trong
dia nhya c6 méi trwdng dinh dwéng va chd
cho TB tw moc tir collagen va thu TB co6
hinh sao hoac hinh thoi la TBG trung mé.
C6 tac gia lai dung collagen dé pha hady céu
tric md, sau do ly tam loc lay TB. Méi trwong
nudi cdy cling dwoc cong bd véi nhiéu cong
thire khac nhau, céac tac gia dung méi treong
co ban khac nhau nhw DMEM, DMEM-F12,
CMRL1066... Ngay DMEM thi ciing co tac
gidi dung méi trwong co ban la DMEM co
ham Iwong glucose cao, nhung c6 tac gia
dung méi trwdng cdé ham lwgng glucose
thap, hodc thanh phan cac yéu td bd sung
chwa théng nhat... Khéi TB thu dwoc co
thanh phan TB khac nhau, gdm TBG trung
mod, TB mau... cé tac gid st dung nguyén
khéi TB sau khi phan lap dé diéu tri vét
thwong, nhwng cling co tac gia st dung co
chon loc chi TBG trung mé thuan nhét...
Cach thirc str dung TB dé tang téi da hiéu
qua nhirng lan ghép diéu tri vét thuong
khac nhau, c6 tac gid dung khdi TB tiém
vao vét thuwong, cé tac gid phun hén dich
TB lén vét thwong, hodc nudi cidy TBG
trung mod trén gia d& va ghép vao bé mat
vét thwong. Chinh vi vay, can cé nhiing
nghién clru danh gia dé xay dwng quy trinh
pht hop ciling nhw tiéu chuén khéi TB dung
diéu tri, chi dinh hay cach th&rc st dung

TBG trung mé trong diéu tri vét thuwong.
Nghién ctu nay nhdm muc tiéu: Xéc dinh
ddc diém phan 1ap va mot sé déc tinh cua
TBG mé mé & nguoi.

NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

1. Nguyén vat liéu nghién ctru.

Hoéa chét nghién ctu chi yéu bao gdm:
DMEM c6 ham lwong glucose 4,5 g/l; huyét
thanh bao thai bé (FBS); collagen; trypsin/EDTA,
antibiotic/antimycotic do hang Gicol/Life Tech
cung cap.

M&u mé m& dung dé phan lap TBG md
mé& cla ngwdi thu tr BN di chirng béng can
ph3u thuat ghép da day cta 30 nguwdi. BN
ho&c nguwoi nha BN nay déu déng y hién
phan mé& bé di dung cho nghién ctru. Nguoi
hién mé m& cé xét nghiém am tinh v&i HIV,
HBV, HCV va giang mai. Cac mau hd so hién
mé dwoc ghi chép theo quy dinh cla Bo Y té.

2. Phan lap TBG m6é mé.

Thu mé mé& trong diéu kién vé tring cta
phdng md va chiva trong tube vé tring cé
moéi trwdng bao quan DMEM véi 500 U/ml
penicillin, 500 pg/ml streptomycin va
amphotericin B, bdo quan trong 4°C cho
dén khi xt& ly mé mé& dé phan lap TB. Mo
mé& dwoc rira 3 1an bidng PBS dé loai bd
cac cau tric thudc mach mau, da... ma
khéng phai mé m&. Sau d6, dat mé m& vao
dia Petri m¢i da cé it DMEM va 5% khang
sinh, cat mdé m& thanh cac mau nhd.

B& sung lwong collagen da tinh toan dé
dam bao ndng doé cudi cung trong tube mod
mé& 1a 0,15%, l1dc manh nhiéu 14n hodc suc
bang pipet. Dat tube hdn dich trén vao bé
nudc am 37°C va lac khoang 30 phut, sau
10 phut lai I&c mot 1an. Sau 30 phut, thém
FBS dé dirng tac dung clGa enzym, ly tam
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tbc dd 1.500 vong/phut trong 5 phut. Sau
khi ly tam, hat bé dich néi va thu TB lang
du6i day tube. Dém sé lwong TB thu duwoc
trong budng dém Nauebaer dé& xac dinh
nong d& TB co trong hén dich thu dwoc.
Sau khi tinh toan néng d6 TB, cdy vao dia
petri hodc chai nuéi cay véi sé lwong hén
dich TB sao cho dat 20.000 TB/cm? b& mat
nudi cdy. Sau do, cdy TB qua dém trong td
4m 37°C, c6 5% CO, trong mdi trwdng nudi
céy la DMEM/10% FBS, b sung 100 U/ml
penicillin, 100 pug/ml streptomycyn.

Sau 48 gi®, hut bé dich néi, bao gém
méi trweng nudi cdy va TB chét hodc TB
khéng thudc ngudn gbc trung mé, rira bé
mat dia nudi bang PBS dé loai bé hoan
toan thanh phan mé& con sét lai. B6 sung
moi trwdng mdi va thay méi tredng sau moi
2 - 3 ngay tuy thuéc mat dé TB bam bé mat
dia nudi cay.

Quan sat TB va tién hanh thu TB béng
quy trinh st dung trypsin khi mat d6 TB dat
80% dién tich che phu. Pém xac dinh sé
lwong TB thu dwoc bao quan lanh sau hoac
cay trd lai dia nudi véi mat dd 5.000 TB/cm?
cho t&i thé hé thir 5 dé cung cép cho nghién
ctu tiép theo.

3. Xac dinh sé lwong TB.

Tién hanh trypsin dé tach TB khdi bé
mat nudi cay, lay vao éng nghiém 1 ml hén
dich TB da trypsin. L4y hén dich TB béng
dau pipet pasteur, bom nhe hén dich TB
vao mép budng dém va dé hén dich tw chay
day vao bubéng dém Neubauer. Dém sb
lwong TB dwdi kinh hién vi trén don vj dién
tich 1 mm?% Tinh s6 lwong TB theo cong
thirc: C = n/v (n: sé lwong TB da dém dwoc
trong budng dém, v: thé tich dém (ml), C: mat
dd TB (TB/ml). Trong buéng dém Neubaeur

co thé tich 0,1 mm?® = 1.10™* ml, do d6 cong
thitre tinh 1a: C = n x 10Y/ml.

4. Phan tich dwong cong tang trwéng
cua TBG mo.

TB thu dwec sau khi dung trypsin va
dém, bd sung méi trudng nudi cdy dé dat
dwoc ndng dd TB la 10.000/ml. Cay TB tr&
lai dia nudi cdy 12 giéng, mdi giéng 2 ml
dung dich TB. Sau 24 gi®& nuéi cdy, thu lai
va dém sb lwong TB, mbi 1an dém 6 giéng.
Sau dd, ct sau 24 gid mot bo 6 giéng tiép
theo lai thu va dém TB cho dén ngay the 8.
Sé lwong TB sau d6 dwoc tinh toan va biéu
di&n thé hién dwéng cong tang truwdng.

5. Bao quan va phuc héi TB sau bao
guan.

Cac TB thu dwoc chwa sir dung hay
trong thi gian cho thi nghiém khac sé bao
quan dé& duy tri tinh 4n dinh cta TB. Mbi
trwdng bao quan TBG trung mé gébm 10%
DMSO va 90% méi trwong tang trwéng.
Cac tube TB dwoc ha nhiét do voi toc do
gidm 1°C/phut cho t¢i am 80°C va chuyén
sang td lanh am 152°C.

Khi ¢4 nhu cau st dung cho thi nghiém,
phuc héi TB dwgc bang cach lay éng TB
bdo quan tr td lanh sau va nhanh choéng
d&t ching vao bé nwéc da chuan bi trude 1a
loai bé nuwéc loai 5 lit (water bath) dat 37°C
va dé6 mrc nwéc dat 10 cm. Hat TB t 6ng
chuyén sang chai nudi cy hodc chira vao
ong ly tam. T tir thém méi trwdng nudi cay
vao hén dich TB & téc dd 10 ml trong
khoang th&i gian 2 phat. Ly lwgng nhd TB
da pha loang dé danh gia ty & sdng/chét
cta TB sau bdo quan. Cay TB tr& lai chai
nudi cay dé tiép tuc nhan lén hodc dung vao
thi nghiém khac.

6. Xac dinh kha nang tao dong cua TB
(CF-E).
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HAn dich TB don I8 dwoc chuan bj va
céy trong dia nudi cy nhwa c6 dwong kinh
60 mm v&i mat dé 50 TB/cm®. Sau d6 dia
nudi cdy dwoc duy tri trong 2 - 3 tuan dé
theo d&i sy phat trién cta colony. Cé6 dinh
dia TB nudi ciy bang con tuyét dbi va
nhudm Giemsa, mét nhom TB duwoc xac
dinh la don vi colony khi co6 it nhat 50 TB.
Kha nang tao colony (CF - E) tinh toan
theo ty 1& % sb colony dat dwoc so véi sb
TB céy.

KET QUA NGHIEN CcUU
1. Dac diém phan lap va hinh thai TB.

Cac mau md m& dat cac tieu chuan
sang loc, tudi nguwdi hién mé mé& dé nghién
ctru < 10 tudi; trung binh 7,8 + 4,3. S6 lwong
mé m& nghién ctru la 10 - 20 g, trung binh
15 + 5,8 g. Thoi gian ti khi thu hdi dén khi
x& ly d& phan lap TB 5 - 9 gi®, trung binh
6,4 + 3,9 gi®. Qua 20 mau mo x&r ly phan
lap TB, 01 mau c6 test TB dwong tinh v&i
mycoplasma, khéng mau nao bi nhiém ném,
02 mau bi nhiém khuén.

Vé&i 17 mau mé x& ly va phan lap thanh
cong, sb lwong TB thu dwoc sau khi xt ly
mau md 1a 2,4 x 10° + 1,4 x 10°%g md. Cac
TB nhan Ién nhanh chéng trong moi trwdng
nudi cdy DMEM/10% FBS/1% AB. TB co
ban c6 hinh dang twong tw nhw nguyén bao
s@i c6 hinh sao v@i nhanh bao twong dai.
Céc TB thudc loai TB bam dinh vao bé mat
nudi cly cta dia nhwa va chi tao don 16p,
khong thay chéng 1an 1&n nhau, ké ca khi da
dat 100% do che pha.

Anh 1: Xt ly mé dé phan lap TBG. M6 m&
dworc cat nhd bang kéo trong dia petri (anh
A). Tube m6é mé& sau ly tam, phadn m& néi
(1) va dung dich (2) dworc loai b, thu lay cuc
TB mau trang (3) 1ang & day tube (anh B).

. GIA TRI
CHI TIEU
Min Max Trung binh
Sé lwong TB thu 6| 27x10° |246+14
dwoc/g md 24x10
Ty l& % TB sbng 96,3 97,2 96,4 +1,7

TBG mé& bat dau dinh xudng bé mét nudi
céy sau khoang 4 - 6 gid, khi dia nuéi dat
trong ta 4m 37°C va 5% khi CO,. Dau tién,
TB c¢6 hinh tron nhd hoac hinh khdéng xac
dinh, quan sat thdy cung v&i mot sé6 TB
mau don nhan. Dan dan, cac TB bet va
gian rong ra xung quanh, c6 hinh thoi dai
ho&c ngén, sau d6 |a hinh nhiéu géc canh &
thoi diém 48 gid.
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Anh 2: Dién bién phan lap TBG mé&. Sau 48 gi®, dich ndi c6 nhiéu manh v& ctia mo,
TB (A). Sau khi thay méi trwdng, quan sat rd cac TB bam vao bé mét nudi cay (B).
TB moc nhiéu hon sau 4 ngay (C). TB sau 10 ngay dat 80% (D). (Hién vi ddo nguoc, 50X).

Khi nhuém Giemsa, TB b&t mau héng nhat, nhan hinh tri'ng va bat mau kiém dam thé
hién TB c6 kha ndng phan chia manh. TB tr mau mé déu c6 hinh dang twong tw, khéng cé
nhan quai nhan chia.

Anh 3: Bac tinh cia TBG mé m&. TB bam dinh, c6 hinh dang nguyén bao soi,
moc don 1&p (A). Khi nhuém Giemsa, TB c6 hinh sao, bao twong trai réng véi nhiéu
nhanh, cé nhanh dai, nhan TB hinh tron va hinh trieng, ranh gi¢i bd nhéan rd rét, nhan bat

mau kiém dam (C, D). TB thuéc mau md sé 02, hién vi ddo nguoc va nhuém Giemsa).
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2. Kha nang tao colony cta TB.

Céc TB dau dong sé tao colony, thi nghiém nay danh gia bang test CFU-F.

Két quéa cho thay sbé lwong TB cé kha nang sinh tap doan cta khdi TB méi tach tr md
mé& 1a 7,5 + 1,8%. Cac thé hé tiv P1 - P5 dat 14,6 - 17,3%, tuy vao thé hé TB.

D

Anh 4: Kha nang tao colony clia TBG mé&. Ngay thir nhét, TB it va moc rai rac (A).
Ngay thr 10, cac colony rd hon (B). Ngay thir 20, colony day va cac TB hinh thoi (C).
Cac dia colony sau khi nhuém giemsa (D).

Bang 2: Kha n&ng tao CFU-F theo cac thé hé TB (n = 5).

Thé he TB séTB sé CFU %CFU-F
P1 50/cm” 9-15 14,6 +1,5
P3 50/cm? 15-18 16,5+ 1,9
P5 50/cm? 14 -19 17,3+18

Céc TB ¢6 xu huéng tao colony nhiéu hon khi ting sé 1an cay chuyén 1én dén P3, P5.
Céc TB da dan dwoc tinh loc, TB khdng thudc trung md sé chét trong 1an cay chuyén dau tién.
Colony TBG mé& thudc dang colony fibroblast, TB khong ding thanh cum nhw cac TB biéu mé.
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3. Két qua nhan réng TB va kha nang
ton tai trong diéu kién bao quan.

TBG m& vao pha tang trwéng theo cap
sb nhan vao ngay tht 2 va dat dwoc hinh
cao nguyén vao ngay tht 6 - 7.

Sau 3 thang, cac 6ng TB duwgc chuyén
tlr t0 lanh sau am 152 dd vao boén nwdc 4m
37°C trong 5 phut. M&i tube 2 ml TB, sau dé
chuyén vao tube ly tdm 15 ml va pha loéng
trong mdi trwdng nudi cay & 37°C, ly tam
loai bd dich ndi, dém sbé lwong TB va xac
dinh sé lwong TB chét bing xanh trypan.
Tién hanh thi nghiém xac dinh kha nang tao
colony clia TB bao quan lanh sau va lam thi
nghiém khac. Két qua: khéng thay su khac
nhau vé ty l& séng, chét va khd nang tao
colony ctia TB bao quan sau 3 thang.
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Biéu db 1: Budng cong tang trudng
clta TBG md.

BAN LUAN
1. Pac diém phan lap TBG mé.

M6 m& dwgc xac dinh la mét trong nhirng
ngudén TBG trung mé quan trong trong liéu
phap TBG ty than diéu tri bénh. Nhirng thi
nghiém phan lap TB dau tién, dua theo
phwong phap két dinh mé ma khéng st
dung enzym dé phan cét mé. C6 5 thi nghiém
doc lap str dung phwong phap nay. Tuy

phuwong phap phan lap TB nay don gian,
nhwng khoéng hiéu qua nhw dbi véi cac loai
mo khac ma chung t6i da tirng lam, bao gébm
mé da, day rén. Trong khi 8, cac mau nghién
ctu st dung enzym collagen déu dat thanh
cbng trong phan 1ap TBG trung mo.

Moi trwdng phan lap dwoc st dung theo
da sb céac tac gid bao gdbm DMEM duwoc bd
sung 10% huyét thanh bao thai bé [4, 6].
Mbi trwdng nay, mot sb tac gid cai tién chat
it & tdng kha nang phan chia cia TB nhuw
thém FGF-B [5]. Cac cbng thirc nay, cho
thdy TB c6 kha nang bam dinh va ting sinh
t6t. Dé thay thé huyét thanh bao thai bé, c6
tac gid st dung luén huyét thanh tw than
cla ngwoi bénh [3]. Mbi trwdng clia chung
t6i st dung theo da sb cac tac gia do la
DMEM cé ham lwgng glucose 4,5 g/l, dwoc
bd sung huyét thanh bao thai bé dé dat
néng dé 10%, cac khang sinh ciing duoc
bd sung véi 100 U/ml penicillin, 100 pg/ml
streptomycin va amphotericin B.

Két qua nghién ctru clia ching téi: chi 1
ngay sau da thdy c6 TB bam dinh & bé mat
nudi cay. Thay méi truéng mau TB 2 - 3 1an
trong mét tudn va chi trong vong 10 - 15
ngay, hau hét cac mau TB déu dat 80 - 90%
ddé che phu, thu hoach béng quy trinh st
dung trypsin.

Trong nghién cu nay, thu TBG trung
mé gidbng nguyén bao soi dwoc tinh loc
théng qua phuwong phap phan 1ap cé sk
dung enzym. Quan sat cac thi nghiém thay,
sb lwong TB phan lap tir mot khéi lwgng mod
m& réat Ién, khoang 2 triéu TB cho méi gram
mob. Théng qua nhudm xanh trypan, kha
nang séng cta TB sau phan lap rat Ion, dat
khoang 94 - 96%. Tuy nhién, hau hét trong
s6 do khéng phai la TBG trung mé, da sbé
cac TB nbi cung v&i manh v& cia mo,
ching dwoc loai bd bang viéc thay moi
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trwdng nudi cdy sau 24 - 48 gidr. Chi mot sé
it TB bam dinh & b& mét nudi ciy quan sat
dwoc sau khi hat bé dich néi. Cac TB nay
sau do6 nhan I&n rat nhanh chéng trong moi
trwong ¢é 10% huyét thanh. Mac du chi tiy
mot sé rat it TB ban dau, sau hon 1 tuan,
mat d6 cla chung da dat 90% dé che phu
bé mat nudi cdy. Tuy nhién, khi quan sat lau
hon, hau hét cac TB co hinh thoi va hinh
sao, chung khéng moc thanh 2 - 3 I&p nhw
TB biéu md, ma chi moc thanh 1 16p duy nhét,
ké ca khi ching da dat t&i do che phii 100%.

2. Mot sé dic tinh TBG mé.

TBG trung md la TB dwgc xac dinh co
kha nang bam dinh trén bé mat nuéi cay,
ching co6 hinh thoi hodc hinh sao, cé kha
nang biét héa thanh TB chirc nang khac
nhau nhuw TB xwong, TB sun, TB m&, TB
co cad in vitro hay in vivo [1, 2].

Céac TB tiy xwong cd kha nang bam
dinh vao bé& mat nhwa nudi ciy duoc goi la
TBG trung mé, thwdng tao ra colony dang
fibroblast trong nudi cay (colony - forming
unit - fibroblasts) [11]. Nghién clu nay xac
dinh tinh gbc cha TB phan lap théng qua
khao sat kha nang tao colony cla chung.
Kich thwéc colony 16n cho thdy ching cé
kha nang tang sinh va di cw. Tuy nhién, kha
néng tao collony ciing dé bj thay ddi, néu
TB khéng gitr dwoc tinh gbc cta né trong
qua trinh nudi cy, cho thay, cac TB dén p5
van c6 kha nang nhan lén manh mé, vdi ty
l&é cAy 1:3; chi sau 5 - 6 ngay da dat do che
phl 90%, & cac thé hé tir pl - p5, TB van
tao dwoc colony.

V& hinh thai TB: TBG m& bat dau dinh
xudng bé mat nuéi cay sau khoang 4 - 6 gi®»
khi dia nudi dwoc dat trong td 4m 37°C va
5% khi CO,. D4u tién, TB c6 dang hinh tron
nhé hoac hinh khoéng xac dinh dwgc, quan

sat thay cung véi mot sé6 TB mau don nhan.
Dan dan, cac TB bet va gian rong ra xung
quanh, c6 hinh thoi dai hoac ngan, sau dé
hinh nhiéu géc canh & thei diém 48 gio. Khi
dat 100% d6 che phu, TBG mé m& khdng
phat trién thanh dang cudn xody. Nhuém
Giemsa thay, nhan TB cé hinh dang binh
thwdng nhw cac nguyén bao s¢i, nhwng
ching c6 dac diém bat mau kiém dam,
diéu nay thé hién cac TB dang nhan lén va
c6 kha nang phan chia tét. V&i két qua nay,
chung t6i thay hinh thai TB phan lap ciing
giébng nhuw mot sé tac gid da nghién ctru
trwdc day.

KET LUAN

Nghién ctru da phan 1ap TBG to mbé m&
va nhan rong sé lwong TB. Cac TB phan
lap dwoc cé dac diém TB dang trung md
bao gébm: TB c¢é dang hinh sao hodc hinh
thoi v&i nhan hinh tri’ng va hinh tron; TB
bam dinh vao bé mét dia nudi cay nhya; TB
c6 kha néng tao colony, colony cé dac diém
dang fibroblasts.

TAI LIEU THAM KHAO

1. Zuk PA, Zhu M, Ashjian P, De Ugarte DA,
Huang JI, Mizuno H, et al. Human adipose tissue is
a source of multipotent stem cells. Mol Biol Cell
2002,13, pp.4279-4295.

2. M.F. Pittenger, A.M. Mackay, S.C. Beck, R.K.
Jaiswal, R. Douglas, J.D. Mosca, M.A. Moorman,
D.W. Simonetti, S. Craiqg, D.R. Marshak. Multilineage
potential of adult human mesenchymal stem cells.
Science. 1999, 284, pp.143-147.

3. Noriyoshi Mizuno, Hideki Shiba et al. Human
autologous serum obtained using a completely
closed bag system as a substitute for foetal calf
serum in human mesenchymal stem cell cultures.
Cell Biology International. 2006, 30 (6), pp.521-524.

49



TAP CHi Y - DUQ'C HOC QUAN S SO CHUYEN PE KC.10 NAM 2012

4. Naoki Morimoto, Satoru Takemoto et al. In
vivo culturing of a bilayered dermal substitue with
adipo-stromal cells. Journal of Surgical Research.
2008, 146, pp.246-253.

5. Katharina Timper, Dalma Seboek et al. Human
adipose tissue-derived mesenchymal stem cells
differentiate into insulin, somatostatin and glucagon
expressing cells. Biochemical and Biophysical Research
Communications. 2006, 341, pp.1135-1140.

6. Cagri A.U, Tobita M, Hyakusoku H, Mizuno H.
Adipose-derived stem cells enhance primary tendon
repair: Biomechanical and immunohistochemical
evaluation. Journal of Plastic, Reconstructive & Aethetic
Surgery. 2012 xx, pp.1-9.

7. AJ. Friedenstein, R.K. Chailakhyan, N.V.
Latsinik, A.F. Panasyuk, 1.V. Keiliss-Borok. Stromal
cells responsible for transferring the microenvironment
of the hemopoietic tissues. Cloning in vitro and
retransplantation in vivo. Transplantation. 1974, 17,
pp. 331-340.

8. R.F. Pereira, KW. Halford, M.D. O’Hara, D.B.
Leeper, B.P. Sokolov, M.D. Pollard, O. Bagasra,
D.J. Prockop. Cultured adherent cells from marrow
can serve as long-lasting precursor cells for bone,
cartilage, and lung in irradiated mice. Proc Natl
Acad Sci. USA. 1995, 92, pp.4857-4861.

9. I. Titorencu, V.V. Jinga, E. Constantinescu,
A.V. Gafencu, C. Ciohodaru, I. Manolescu, C. Zaharia,
M. Simionescu. Proliferation, differentiation and
characterization of osteoblasts from human BM
mesenchymal cells. Cytotherapy. 2007, 9, pp.682-696.

10. Y. Jiang, B.N. Jahagirdar, R.L. Reinhardt, et
al. Pluripotency of mesenchymal stem cells derived
from adult marrow. Nature. 2002, 418, pp.41-49.

Ngay nhén bai: 30/10/2012
Ngay giao phan bién: 15/11/2012
Ngay giao ban thao in: 6/12/2012

50



TAP CHi Y - DU'Q'C HOC QUAN S SO CHUYEN PE KC.10 NAM 2012

51



