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TOM TAT: Té bao goc trung md cb thé duwoc thu nhdn tir nhiéu nguon khac nhau,
trong 46 mau cudng rén la mgt nguon té bao gac trung md dai dao. Viéc bao quan cac té bao
goc nay sao cho co thé duy tri duroc tinh goc va t/ |é song cao sau khi bao quan 1a can thiét
cho céc g dung y hoc. Nghién cizu nay nham xéc dinh ti ¢ song va tinh goc cia cac té bao
goc trung mo sau khi déng lgnh bang cac phuong phap va mdi truong bao quan khac nhau.
Két qua nghién cizu cho thay: tinh goc cia cac té bao goc trung mo khong bi anh hwong boi
quy trinh bdo quan va méi truzong bao quan. Tat ca cac té bao goc cOn song sau c&c quy trinh
bdo quan trong cac mdi trieong bao quan khac nhau déu cé thé hinh thanh cac tdp doan ciing
nhe biét héa thanh xwrong va mé. Tréi lai, ti |¢é song cua té bao gac trung md sau gidi dong bi
anh huwong lén béi phurong phap dong lgnh va thanh phan huyét thanh cia mdi trirong bdo
quan.

Tir khéa: Té bao goc trung md, dong lanh, méu cusng ran, tinh goc.

1.MO PAU

Té bao gbc trung md méau CUOng rén 1a mot trong nhitng ngudn té bao gbc quy. Chuing c6
thé biét hda thanh nhiéu kiéu té bao khac nhau thuoc trung mo, ndi mo va biéu md. Nhiéu
nghlen ciu da sir dung thanh cong ngu0n té bao gbc nay trong die éu tri can 1am sang valém
sang trén nhiéu bénh [8]. Tuy nhién, c&c nghién cau vé bao quan dong lanh va xéc dinh cac
anh huong ciia quéa trinh déng lanh dén tinh goc caa céc té bao ndy van chua dugc nghién ciru
nhiéu.

Nghién ciru nay tap trung vao khao s& céac tac dong ciia phuong phdp déng lanh va thanh
phan huyét thanh trong méi truong dong lanh dén ti 1¢ song sot cua té béo sau khi giai dong
nham xdy dung quy trinh déng lanh hi¢u qua nhat dé bao quan nguon té bao gdc trung mé tir
mau cudng rén nguoi néi riéng va té bao goc trung mé néi chung.

Nghién ciru sir dung 3 phuong phép déng lanh thuong duoc sir dung nhat trong céc té bao
sinh dudng |& (1) déng lanh in situ: cac té bao duoc dong lanh truc tiép trong céc flask 25 cm?
(Nunc, Buc) nuéi trong mdi truong bao quan lanh ¢ nhiét @6 -80°C; (2) dong lanh nhanh: té
b&o dugc déng lanh trong cryotube 1,8 ml trong méi truong bao quan, duoc giam nhiét do dan
dan (4°C trong 30 phut, -20°C trong 45 pht, -80°C qua dém; va sang hém sau cho vao nito
long); (3) déng lanh cuc nhanh hay thay tinh héa: té bao trong méi truong bao quan trong
cryotube duoc dat truc tiép vao nito long.

Chung t6i sir dung chét bao quan 1a DMSO vei nong dd 10%, bd sung trong méi truong
nuéi té bao gbc trung md méau cubng IMDM véi cac nong do huyét thanh FBS khéc nhau:
20%, 50% va 90% (va6i ki hiéu: Méi truong 1: 20% FBS, 10% DMSO, 70% IMDM; MGi
truong 2: 50% FBS, 10% DM SO, 40% IMDM; M&i truong 3: 90% FBS, 10% DM SO).
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2VAT LIEU —PHUONG PHAP

2.1.Thu nhin té bao goc trung mé tir mau cudng rén nguoi

Té bao gdc trung méd tir mau cudng rén dugc thu nhan theo quy trinh cia Oscar K. Lee va
cs, 2004 [10]. M&u cudng rdn thu nhan tir c&c san phy ¢ dugc xé nghiém am tinh véi HIV,
HBV, & Bénh vién Hing Vuong Thanh pho Ho Chi Minh. Thu nhan quan thé té bao don nhan
bang phuong phép li tdm trén gradient nong do Ficoll-paque (Si gma) & tbc do 2.500
vong/phdt, trong 5 phdt. Sau d6, thu nhan phan doan té bao don nhan nam giita 16p Ficoll-
paque valsp huyét tuong bén trén.

Té bao don nhan sau khi thu nhan dugc huyén phi trong méi truong nudi ciy IMDM, 20%
FBS, nudi trong binh nuéi ciy (Nunc, 25 cm?) sao cho dat mat d¢ 3.10° té bao/cm?® & didu kién
37°C, 5% CO,. Sau 48 gid, céc té bao gdc trung moé bt ddu bam trén bé mat binh nuéi, thay
moi truong dé loai bo cAc té bao khong bam (céc té bao chét va té bao gbe tao mau), tiép tuc
nudi dén khi té bao dat mat do 70-80% dién tich bé mat binh nuéi ciy véi ché do thay moi
truong 1a4 ngay/lan.

Khi mat ¢ té bao MSC trong binh nuéi dat khoang 70-80%, tién hanh ciy chuyén ting
sinh. Céc té bao sau khi duoc ciy chuyén 7 lan s8 dugc sir dung dé déng lanh. Chat bao quan
lanh duoc s dung 1a DMSO, vai ti 16 10%; day lati 1é duoc sir dung trén hau hét cac dong té
bao sinh dudng vaté bao goc phdi cho ti 1¢ sbng cao sau khi giai dong [3; 5; 6; 7; 11].

2.2.Phwong phép ddng lanh nhanh

Céc té bao gdc trung mé mau cubng rén sau khi nudi ciy trong flask 25 cm?véi mat do té
bao chiém khoang 70% bé mat duoc tach bang trypsin/EDTA 0,25%. Huyén phu té bao duoc
li tam 2500 vong/phtt trong 5 phut va chinh mat do té bao vé 10° té bao/ml. Li tam hat 1 ml
huyén phu trén (2500 vong/phtt trong 5 phit) dé thu nhan té bao. Té huyén pha cin té bao
bang 1 ml mdi truong déng lanh (twong (g tirng méi truong), chuyén toan bo huyén phl té
b2o trén vao Cryotube 1,8 ml (Nunc). Dan nhan va danh dau dong té bao, loai méi truong
tuong tng trén Cryotube.

Dit céc Cryotube trén vao ti mét 4°C trong 30 phtt va chuyén sang ti lanh -20°C trong 45
phtt, sau d6 chuyén sang tu lanh -80°C va dé qua dém. Sang hém sau mang céc Cryotube dit
v&o binh nito 16ng (-196°C) dé bao quan. Thi nghiém dugc tién hanh 10 lan lap lai, mdi lan
tién hanh 3 mau; mdi mau chaa 1 triéu té bao gbc trung md. Két qua duoc tinh vé ti 1¢é phan
tram vaxu | bang phan mém théng ké Statgraphic version 7.0.

2.3.Phwong phép ddng lanh cec nhanh (thay tinh hoéa)

Té bao gbc trung md méu cudng rén nuéi trong flask 25cm? (70% bé mat phét trién), dugc
téch bang Trypsin/EDTA 0,25%. Huyén phul té bao don thu nhan duoc li tam 2500 vong/phit
trong 5 phtt va chinh mat do té bao vé 10° té bao/ml. Hat 1 ml huyén phu trén, li tm 2500
vong/phut trong 5 phit dé thu nhan té b&o. Huyén phu cin té bao véi 1 ml méi truong dong
lanh (twong g tirng méi truong) vao can té bao trén, chuyén toan bo huyén phu té bao trén
v Cryotube 1,8 ml. Dan nhan va danh dau dong té bao, loai méi truong tuong ung trén
Cryotube. D3t cac Cryotube vao binh nito 16ng (- 196°C) Thi nghiém dugc tién hanh 10 1an lap
lai, mdi 1an tién hanh 3 miu; mdi mau chira 1 triéu té bao gdc trung mé. Két qua duoc tinh vé
ti I¢ phan tram vaxu |i bang phan mém théng ké Statgraphic version 7.0.

2.4.Phwong phép ddng lanh in situ (d6ng lanh trong binh nudi)

Té bao gbc trung md méu cudng ron trong flask 25 cm? phét trién dén 70% di¢n tich bé
mat nudi. D6 bo dich nudi rangoai, rialai te bao 2 1an bang PBSA. B6 sung 4 ml mai truong
d6ng lanh (twong rng tirng mdi treong). Dan nhan, viét ki hiéu tuong tng |é€n céac binh nubi va
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dat vao tu lanh -80°C. Thi nghiém duoc tién hanh 10 1an lap lai, mdi 1an tién hanh 3 mau; mdi
mau chira 1 triéu té bao goc trung md. Két qua duoc tinh ve ti 1€ phan tram va xua |1 bang phan
mem thong ké Statgraphic version 7.0.

2.5.Phwong phap giai déng

L4y Cryotube ra khoi binh nito 16ng (-196°C) hoic lay flask ra khoi ta lanh (-80°C). Dit
vao bé on nhiét & 37°C trong 3 -5 phit dén khi tan hét ¢4 Chuyén té bao sang 6ng nghiém vo
tring chira méi truong IMDM, 40% FBS d& |am am. Ly tdm nhe 800 vong/phit trong 3-5
phit. Tai huyén phu té bao trong 1 ml méi truong IMDM, 20% FBS. Hut 10 pl huyén phu trén
di xéc dinh hiéu qua sbng bang cach nhuom dém véi Trypan blue. Phan huyén phu con lai
duogc phaloang 4 lan, nudi ¢ 37°C, 5% CO, sau 1-3 ngdy dé x&c dinh kha ning ting sinh va
phét trién.

2.6.panh gia té bao sau giai déng

Céc té bao sau khi giai d6ng duoc danh giathdng qua 3 chi tiéu: ti I¢ song chét (théng qua
phuong phép dém vai trypan blue), kha ning tu 1am méi (thdng qua phuong phap colony
assay) vakha nang biét héa thanh xueong vama [10].

Biét héa thanh té bao tao mé (adipocyte)

Dé biét hda thanh ma, cac MSC dugc nudi trong méi truong IMDM 10% FBS bé sung 1
uM dexamethasone, 200 uM indomethacin, 1,7 uM insuline, 500 uM isobutyl-methylxanthine
(Sigma). Su biét héa dugc ghi nhan khi quan s&t dudi kinh hién vi & do phong dai X20, X40
thiy c6 s xuit hién cac giot md nho.

Biét hoa thanh té bao tao xwong (Osteoblast)

Céc té bdo MSC dugc nudi trong mdi truong IMDM 10% FBS bd sung 100 nM
dexamethasone, 50 ug/ml L-ascorbic acid 2-phosphat (AsAP) va 100 mM B-glycerol phosphate
(Sigma).

Phén tich RT-PCR

Kiéu hinh cia té bao tao xwong dugc danh gia thdng qua sy biéu hién caa cac gen marker
nhu osteopontin (hOSP) va osteocalcin (hOC).

RNA dugc téch tir 3-30. 10° té bao MSC sir dung TRI reagent (Sigma) theo huéng dan nha
san xuit. Phan tng RT-PCR dugc tién hanh sir dung Kit one-tube cia Stratagene. Trong tit ca
céc phan tng sir dung beta-actin nhu 1a mot déi ching ndi. Phan ang PCR dugc tién hanh theo
chu trinh sau; 94°C trong 40 gidy, 56°C trong 50 gidy, va 72°C trong 60 gidy vdéi 40 chu ki,
sau thoi ki bién tinh 94°C trong 5 phut. Sau 49 chu ki, tién hanh & thém 7 phat ¢ 72°C valam
lanh xubng 4°C trong 5 pht.

Céc primer st dung cho RT-PCR véi trinh ty nhu sau: Osteocalcin: sense 5'-
CGCAGCCACCGAGACACCAT-3, antisense 5-GGGCAAGGGCAAGGGGAAGA-3
(405bp); Osteopontin: sense 5-CTAGGCATCACCTGTGCCATACC-3, antisense 5'-
CTACTTAGACTACTTGACCAGTGAC-3 (330 bp); Betaactin, Sense  5-
CCAAGGCCAACCGCGAGAAGATGAC-3, antisense: 5-
AGGGTACATGGTGGTGCCGCCAGAC-3' (587 bp).

Két qua RT-PCR dugc chay dién di trén gel agarose 3%, quan sat két qua dudi ban deén
uVv.
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3.KET QUA-THAO LUAN

3.1.Ti 1é phan tram té bao sbng sau khi d6ng lanh bang phwong phép déng lanh
nhanh

Dya vao két qua cho thiy sy khéc biét rd rét ti 1é phan trim cia té bao sbng giita 3 méi
truong. O méi truong 1 vai ti 18 té bao sdng 1423,5172 % thip hon rat nhiéu so véi méi truong
21a64,7806% vambi truong 3 1a78,2187%.

Bamdi truong sir dung, chi khdc nhau vé nong do huyét thanh bd sung, diéu ndy goi cho
chay rang nong do huyét thanh d& anh huang dén sirc sdng sot caaté bao khi déng lanh.

Nhiéu nghién ciru tir truéc dén hién nay déu cho thay huyét thanh cé vai trd cuc ki quan
trong trong nuéi ciy té bao, vai nhiéu thanh chua biét rd; huyét thanh ¢ thé hdi phuc mang té
b&o, trung hoa tinh doc caa DM SO, dém pH tét, diéu hda &p suat tham thau... vi thé véi ndng
dd huyét thanh cang cao thi ti 1é sbng caaté bao cang cao.

O do tin cay 95% (LSD = 95%), sur khéc biét co y nghia thong ké vé ti 1 phan tram té bao
song ciabamai trudng | khéac nhau vati 18 ndy tang dan tir méi truong 1 dén méi truong 2 va
mdi truong 3.

3.2.Ti 1é phan tram té bao sdng sau khi giai déng & phwong phap ddng lanh cuc
nhanh

Sau khi giai dong, ti 1é té bao sdng & 3 méi truong 1& mdi truong 1 1a 65,2116 % ; moi
truong 2 1&253,3749 % vamdi truong 3 14 60,3556 %.

Theo két qua ndy, duong nhu ring nong do huyét thanh khéng anh huang quan trong dén
ti I¢ song cua té bao sau khi giai ¢éng. Ti I¢ phan trim céc té bao song sau giai déng khdng co
s khéc biét cd y nghiathdng ké. Diéu ndy co thé giai thich nhu sau:

Khi tién hanh phuong phdp d6ng lanh cuc nhanh, sau khi cho méi truong déng lanh vao té
b2o, té bao trong mdi trudng bao quan duoc dit truc tiép vao binh nito 1ong & nhiét do -196°C,
trong té bao xay ra hién tuong hinh thanh tinh thé thily tinh (glass) thay vi hinh thanh bang da
(ice) noi bao. Tuy nhién, vi nhiét do giam qué nhanh tir 25°C ciianhiét do phong xudng -196°C
trong1- 2gidy hay giam téc do 12. 000°C/phtit; thoi gian de té bao mat nuéc khi b sung chat
d6ng lanh vao qua ngan nén van con mot lwong 16N nudc ton tai trong té bdo chit cuaté bao
khi déng lanh. Tuy ring nhitng phan tir nuéc ndy khéng gay hai cho té bao vi ching ton tai &
dang tinh thé thay tinh (kinh) nén khdng 1am chét té bao. Song, van dé nghiém trong cd thé
xay ra & quétrinh giai déng. Khi giai déng, té bao ¢ -196° C vé 37°C, nén céc tinh thé thay
tinh chuyén tir trang tha ndy sang trang théi tinh thé da roi tro lai trang thai long. Vi thé, khi
c6 su xuat hién céc tinh thé dalanguyén nhan gay chét té béo. [1; 2; 9]

1007
801
601
401
20./
04
M &i M &i Mai
trwong 1 trwong 2 truong 3

a)

Trang 15



Science & Technology Development, Vol 12, No.09 - 2009

1001

801

407

207"

M@&i trwong M@&i trwong M@&i trwong
1 2 3

b)

1001

801

601

Mai M &i M &i
truong 1 truong 2 truong 3

<)

100. . Phwong phép in situ
90: O Phwong phép 3 buéc
80- 0O Phuong phép cuc nhanh
70
60-
50
40
30
20
10-

Méi truong 1 Mai trudng 2 MGi trudng 3

d)

Hinh 1. Ti | phin tram té bao séng sau khi déng lanh bang phwong phép déng lanh nhanh (a), cuc
nhanh (b), vain situ (c). (d) Ti | phin tram té bao sdng trong céc phirong phép vaméi treong déng lanh
khéc nhau.

That vay, nhiéu nghién ciu khi tién hanh déng lanh phéi bang phuong phép ndy, céc téac
gia phai sir dung méi truong co 8p suat thim thau cao hon mdi trudng déng lanh té bao theo
quy trinh binh thuong (3 budc) dé loai bo nhanh chdng céc phan tir nuéc noi bao, 1am giam sy
hinh thanh céc tinh thé dakhi giai déng; vakhi do ti 1& sdng s8 dugc cai thién.
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Trong qué trinh déng lanh 3 budc (nhanh); té bdo chiu téc dong giam dan caa nhiét do
trong trang thé tiép xdc voi chit doc DM SO, trong khi chiing chua hoan toan nging ting
truong nén ndng do huyét thanh cang cao s3 gidp té bdo giam duoc céc tac dong bét loi caa
DMSO gay ra. Trong khi d6, trong quy trinh ¢éng lanh cuc nhanh, thoi gian té bao chuyén tir
trang thé con sdng veé trang thé tiém tang qua ngan nén huyét thanh khdng phét huy duoc vai
tro han ché tac dong xau caiaDMSO0. [1; 3].

3.3.Ti ¢ phan tram té bao song sau khi giai déng & phwong phap déng lanh in situ

Trong phuong phdp déng lanh in situ, ti I¢ sdng cia té bao sau quéa trinh déng lanh 1a
khéng cao, & ca bamdi trudng déu thap hon 50% té bao sdng. Ti 1é té bdo sbng & méi truong 1
ludn thdp hon mai truong 2 va mdi trudng 3 vi ndng do huyét thanh trong mdi truong déng
lanh thap chi chiém 10%. Diéu ndy mét |an nita khing dinh anh huong caa huyét thanh dén sur
sbng sot ciia cAc té bao trong cac quéatrinh déng lanh nhiét ¢o ha cham.

O méi trudong 2 vaméi truong 3 véi ndng do huyét thanh khac nhau nhung ti 16 phan tram
té bao sdng sau khi giai dong Ia nhu nhau. Diéu ndy cd thé giai thich 1a & phuong phép déng
lanh ndy huyét thanh anh huéng dén sic sdng caa té bao 1a cd ngudng téc dong (tuy nhién
ngudng nay chua xac dinh trong nghién ciru nay).

Nhiéu nghién ciru tién hanh dong lanh té bao gdc tao méau, té bdo gdc trung mod tur tay
xuong vaté bao gdc phdi cho thay hau hét cac két qua véi ti I¢ phan trim té bao song sau giai
déng cao dugc dé nghi 1440-50% huyét thanh bb sung trong mdi trudng nudi. Diéu ndy ¢ thé
suy luan rang, néu sir dung nong do huyét thanh thap thi ti 1¢ phan tram té bao song sot sau
giai déng thip hon hay 1a ngudng ndng do 40-50% la cho két qua tdt. Viéc ting ndng do huyét
thanh cao hon khdng duoc dé nghi trong hau hét c&c nghién cau vi gidthanh caa té bao sau khi
giai déng tang rat cao (huyét thanh Ia thanh phan chiém dén 99% gia caa mot madi truong
UG ).

O d9 tin cay 95% (LSD = 95%), cho thiy sy khéc biét co y nghia thong ké vé ti 18 té bao
sdng & méi truong 1 so voi méi truong 2 vamdi truong 3. Trong khi d6, méi truong 2 va moi
truong 3 khéng co s khéc biét cd y nghiathong ké.

3.4.Ti 1¢ sbng cia cAc té bao & cac mdi truong va cac phwong phap déng lanh khac
nhau

Trong mdi truong 1 (10% FBS), ti I¢ phan tram té bao sdng sau khi giai dong gitra hai
phuong phdp in situ va dong lanh nhanh la trong dwong nhau (23,4887% va 23,5172%);
phuong phap dong lanh cuc nhanh cho ti 1¢ phan tram té béo sdng rat cao so vai hai phuong
phép con lai (gap chirng 2,5 14n). Biéu ndy co thé giai thich:

Trong phuong phap dong lanh nhanh vain situ, té bdo chuyén tur nhiét do 25°C xubng -
80°C cham, véi nong do huyét thanh thap, nén sb lugng té bao chét nhiéu. Trong khi d6, &
phuong phép déng lanh cuc nhanh, do sy thay ddi nhiét d6 cuc nhanh nén tac dong cia DM SO
lam hai té bao giam.

Diéu thiy ré hon trong méi truong 2 khi dong lanh bing 3 phuong phép trén. O méi
truong voi ndng do huyét thanh cao (50%), sirc sdng cua té bao tang Ién dang ké, goi y cho
rang doc tinh caia DM SO giam khi ndng do huyét thanh tang. Ti 1 phan tram té bao song trong
3 mdi truong c6 s khéc bigt c6 y nghi thong ké. Ti 1¢ phan trim té bao song ceo nhat ¢
phuong phép dong lanh nhanh. Nhu vay, néu déng lanh véi méi truong c6 50% FBS trong moi
truong nudi va bang phuong phap déng lanh nhanh thi s3 co ti 18 té bao sdng cao nhit.
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Trong méi truong 3, ti 1¢ té phan tram té bao sdng cao nhét van duoc ghi nhan & phuong
phép déng lanh nhanh. C6 18, trong phuong phép ndy nhiét do giam tir tir, néu b sung ndng do
huyét thanh thich hop thi sirc sdng ciia céc té bao sau khi giai ¢éng khéa cao.

Toém lai, c&c phuong phép déng lanh khéc nhau khi tién hanh déng lanh véi mot méi
truong dong lanh s& cho két qua ti 1é phan tram té bao song khéc nhau.

3.5.Sw twong quan hdi quy gita nong dd huyét thanh trong méi truwdng bao quan va
ti 1é sbng sot sau giai déng

Céc két qua thuc nghiém dugc phan tich ANOVA cho thiy:

Trong phuong phé&p déng lanh nhanh nong d6 huyét thanh ¢ anh huong dén ti 1é pham
tram té bao sdng sau khi giai déng: & ndng do huyét thanh cang cao, ti 1é sbng cao. Tuy nhién,
khi phan tich ANOVA cho thiy sy twong quan ndy khdng tuyén tinh hay néi cach khéc khi
tang nong do huyét thanh cang cao thi ti [¢ phan tram té bao sbng khéng ting theo. Mt lan
nira cho thdy, su tc dong cia huyét thanh 1én ti 1& phan trim té bao sbng sau giai déng la
ngudng tac dong.

Trong phuong phap dong lanh in situ: nong do huyet thanh ciing c6 anh hudéng dén sic
sbng cua té bao sau giai dong. Céc s lidu cho thay, sic song Cuate bao & nong do huyét thanh
50% va 90% la nhu nhau nhung cao hon ¢ y nghiathdng ké ¢ nong do huyét thanh 20%. Nhu
vay, trong thi nghiém, ngudng téc dong 1én sirc sbng caa té bao déng lanh khi giai déng cho
thay rd rét. Sy twong quan caati 1& phan tram té bao sbng sau khi giai déng varti 1¢ phan tram
huyét thanh |a khéng tuyén tinh hay chi tuyén tinh trong mot khoang ndo d6 (c6 thé dudsi 50%
huyét thanh) ma nghién ciru chua xéac dinh.

Trong phuong phép déng lanh cuc nhanh: sy trong quan giita ti 1¢ phan tram té bao sdng
vati 1& pham tram huyét thanh |a khdng co.

Nhu vay, tir cac phan tich trén c6 thé két luan rang: su tac dong caa huyét thanh |én sic
song caaté bao ¢ y nghiakhi té bao chim trong méi truong bao quan tiép xtic DM SO va nhiét
dd giam tir tir. Vai trd bao vé caa huyét thanh khong thay rd khi tién hanh déng lanh cuc nhanh
(hay giam nhiét @o cuc nhanh). Trong nghién ctru, chua xac dinh tac déng c6 hay khéng cua
huyét thanh 1&n sirc sbng khi déng lanh cuc nhanh (khdng c6 tién hanh bao quan té bao trong
mai truong khdng ¢ huyét thanh).

3.6.Két qua xéc dinh colony assay

Két qua ¢ém céc colony hinh thanh tir c&c té bao con sdng sau giai déng cho thay, 100%
céc té bao con sdng si hinh thanh céc tap doan sau 24 gid, 48 gio. Sau 7 ngay, c&c colony hop
dong vamat do dat tir 70-80% dién tich bé mat binh nudi.

Céc té bao sau khi giai déng da cdy chuyén 3 1an (dén thoi diém viét bdo céo) va van cho
thiy kha nang ting sinh manh.
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Hinh 2. Két qua xét nghiém colony assay. Cac cum té bao hinh thanh sau khi nuéi cdy 3 ngay (a), 5
ngay (b), 7 ngay (c) va 10 ngay (d).

Qua trinh tang sinh hinh thanh tap doan va hop dong cua cac té bao sau khi giai dong la
tuong ty véi cac te bao truse khi dong lanh. Thoi gian the hé cua cac te bao duoc xéc khoang
24 gio. Ket qua nay tuong tu voi cac nghién ciru cua mot o tac gia khac trén the gioi ve thoi
gian thé hé cac té bao goc trung mo tir tay xuwong nguoi.

3.7.Biét hoa hanh té bao tao m

Sau 48 gio, céc té bao bit dau tich tu cac giot m& trong té bao chat. Céc giot md nho gop
lai dan thanh cac glot l6n. Cac giot md 16N sau d6 se gop lai thanh giot md 16n hon chiém gin
hét thé tich té bao vaep nhan té bao rangodi. Vi thé, ching tir dang dai, trai rong chuyen sang
dang bau duc va cudi cuing 1a hinh tron. Céc té bao tao md véi hinh dang tron bét diu xuat hién
vao ngdy thir 7 sau khi tién hanh cam ng.

Hinh 3. Té b&o sau khi biét hoatrong moi truong cam tng tao md 7 ngay. (a) Té béo trudc khi cam eng
biét hda, (b) Té bao sau khi cam ng biét hda.
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Sy xut hi¢n céc giot md co thé quan sét dudi kinh hién vi dao nguoc & do phdng dai 200
hay 400 lan. Duéi kinh hién vi, cac giot m& c6 dang tron, phan chiéu énh sang.

3.8.Biét hoathanh té bao tao xwong

Sau khi nudi trong mai trudng biét hda, sau 7 ngdy, céc té bao bt dau chuyén tir dang dai
sang dang tron va hinh hat dau. D6 |1a hinh dang dic trung cia té bao tao xwong (osteoblast).
Khi dugc cam uang biét hoa, hau nhu tat ca céc té bao déu ngirng phan chia. Pay ciing 1a mot
diu hiéu cho thdy té bao gbc da biét héa thanh té bao chuc nang. Piéu ndy ciing dung Voi
truong hop khi cam ing biét héa M SC thanh té bao tao mé.

Céc té bdo sau khi cam wng biét hda duong tinh véi c&c marker cho té bao xuong la
osteocalcin va osteopontin khi xé&c dinh bing RT-PCR.

M 1 2 3

(b)

Hinh 4. (a) Té bao goc trung mé khi chuabiét hda, (b) Két qua chay RT-PCR cuamau té bao goc trung
md sau khi biét hda xuong. M: thang chuan (100 bp), 1: osteopontin, 2: osteocalcin, 3: beta actin.

4KET LUAN

Phuong phép dong lanh nhanh véi méi trudng 90% FBS va 10% DMSO cho két qua tét
nhét (78,22% té bao sbng sau giai déng) trong cac phuong phép khao sét. Trong phuong phép
dong lanh cuc nhanh, sirc sdng caa té béo sau khi giai déng trong 3 méi truong bao quan chira
10% DMSO va lan luot 20%, 50% va 90% FBS la twong duong nhau (khoang 60%). Trong
phuong phdp dong lanh in situ: sirc sbng té b&o trong ba mdi truong 1a khéc nhau, ti 18 SOng
cao hon & méi trudng 2 va 3 voi 10% DM SO, 50% va 90% FBS; nhung thip hon 50% té bao
sdng sau khi giai dong.

Trong ba phuong phép déng lanh, dil & méi truong nao thi ti 18 phan tram té bao sdng cua
phuong phé&p déng lanh nhanh ciing cao hon phuong phép déng lanh in situ, va tuong dbi cao
hon ¢ phuong phdp déng lanh cuc nhanh. Téc dong cua huyét thanh Ién sirc song té bao sau
khi giai dong |ac6, nhung chi ton tai trong mot ngudng nhit dinh (c6 thé 12 50%).

Tinh gbc caaté bdo gbe trung md méu cudng rén sau qué trinh déng lanh biang ba phuong
phép véi ba mdi truong khac nhau s3 khong thay dbi, tiém ning ting sinh va phét trién caa
ching truéc va sau khi giai ¢ong la nhu nhau.

Pé bao quan té bao gdc trung md tir méau cudng ron, néu sir dung ddng lanh nhanh thi nén
chon méi truong ddng lanh 1290% FBS va 10% DM SO. Néu sir dung phuong phép cuc nhanh
thi nén chon mai truong véi 10% FBS va 10% DM SO vi s2 giam gia thanh. Phuong phép nay
ciing ¢6 loi diém khéc latién hanh rat nhanh (chi trong 15 pht, ké ca thoi gian duaté bao vao
cyotube) véi phuong phép déng lanh nhanh (tén chirng 3 gid dé dwa vao nito 1ong). Phuong
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phap dong lanh in situ du véi mdi truong co ndng do huyét thanh cuc cao (90%) ciing cho ti I¢
phan tram té bao sdng rat thip (<50%). Song phuong phap nay co nhiéu vadiém: (1) khdng sir
dung cryotube, (2) Giam thao tac thu nhan té bao nén giam nguy co nhigm), [©) Tién hanh rat
nhanh (chirng 2-3 phtit), (4) Khdng can sir dung binh nito long, (5) Chi phi thap.

INVESTIGATING COOLING RATE AND FETAL BOVINE SERUM
CONCENTRATION ON SURVIVAL AND STEMNESS OF MESENCHYMAL
STEM CELLSAFTER CRYOPRESERVATION

Pham Van Phuc®, Nguyen Thanh Tam®, Vuong Thi Hong Nhung®
Duong Thi Bach Tuyet®, Phan Kim Ngoc®
(DUniversity of Science, VNU-HCM
(2)University of Pedagogy, HCM city

ABSTRACT: Mesenchymal stem cells (MSCs) can be derived from many different
sources. Umbilical cord blood is a rich source of MSCs. The cryopreservation of MSCs that
MSCs are dtill alive and differentiate into many different kinds of functional cells is very
important. The aims of this research are to identify ratio of alive and dead cells as well as
stemness of them after thaw. The results showed that the stemness was not affected by
cryopreservative protocols or media. All cdlls being alive after thaw could form colonies and
differentiate into adipocytes and osteoblasts. Ratio of alive and dead cells was affected very
much by cryopreservative protocols and media.

Keywords. Mesenchymal stem cell, cryopresevation, umbilical cord blood, stemness.

TAI LIEU THAM KHAO

[1]. Clarke DM, Hollister WR, Baust JG, Van Buskirk RG, Cryosurgical Modding:
Sequence of Freezing and Cytotoxic Agent Application Affects Cell Death. Mol Ural. 3(1):
25-31, (1999).

[2]. Devireddy RV, Swanlund DJ, Roberts KP, Pryor JL, Bischof JC, The Effect of
Extracellular Ice and Cryoprotective Agents on the Water Permeability Parameters of
Human Sperm Plasma Membrane during Freezing. Hum Reprod. 15(5): 1125 — 1135,
(2000).

[3]. Gao D, Critser JK, Mechanisms of Cryoinjury in Living Cdlls. ILAR J. 41(4): 187 —
196, (2000)..

[4]. Han B, Bischof JC, Direct Cell Injury Associated with Eutectic Crystallization during
Freezing. Cryobiology. 48(1): 8 — 21.Lanza RP, Langer R, Vacanti J. Chapter 24 (1997).
Cryopreservation. Priciples of Tissue Engineering. Edition 2, Academic Press, San Diego,
CA. 293 — 305, (2004).

[5]. Mazur P, Cryobiology: The Freezing of Biological Systems. Science. 168(934): 939 —
949, (1970).

[6]. Mazur P, Leibon SP, Chu EH, A Two-Factor Hypothesis of Freezing Injury. Evidence
from Chinese Hamster Tissue-Culture Cells. Exp Cell Res. 71(2): 345 — 355, (1972).

Trang 21



Science & Technology Development, Vol 12, No.09 - 2009

[7]. Moustapha Kassen, Mesenchymal Stem Cells: Cell Biology and Potenntial Use in
Therapy. Basic & Clinical Pharmacology & Texicology. 95, 209 — 214, (2004)..

[8]. Orief Y, Mosgau AS, Dafopoulos K, Al-Hasani S, Vitrification: will it replace the
conventional gamete cryopreservation techniques? Middle East Fertility Society Journal.
10(3): 171 — 184, (2005).

[9]. Oscar K. Lee, Tom K. Kuo, Wei-Ming Chen, Kuan-Der Lee, Shie-Liang Hsieh and
Tain-Hsiung Chen, Isolation of multipotent mesenchymal stem cells from umbilical cord
blood. Blood, 103: 1669-1675, (2004).

[10].Son JH, Kim KH, Nam YK, Park JK, Kim SK, Optimization of Cryoprotectants for
Cryopreservation of Rat Hepatocyte. Biotechnol Lett. 26 (10): 829 — 833, (2004).

Trang 22





