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TOM TAT

Nghién ctu tién hanh nhdm muc tiéu nudi cay tang sinh va cadm tng biét hoa in vitro té bao
gb6c (TBG) trung md mang day rdn tré so sinh thanh TBX. Phan lap TBG trung md duoc tr mang
bao day rén bang k¥ thuat nudi cdy mé theo phwong phap clia Phan Toan Thang. Cay chuyén
tang sinh t& bao, khi thé hé cdy chuyén th(r tw moc kin 60 dén 80% bé mat dia nudi cay, tién
hanh cam &ng biét héa tao t& bao xwong (TBX) badng méi truéng c6 bd sung dexamethasome, B-
glycerolphosphate, axit ascorbic. Theo déi thay déi hinh thai té bao dwoc trong qué trinh biét
héa. Sau 21 ngay biét hoa, cac t& bao dwoc nhudm véi thubc nhudm alizarin red 1% dé phat
hién dam canxi tich tu trong bao twong t& bao. Pinh lwgng lwgng canxi tich tu bang hé théng
phan tich héa sinh ty ddng. Két qué budc dau cho thay, cac TBG trung mé thay ddi hinh thai
theo hwéng thanh TBX va cé lang dong canxi ndi bao.

* Tlr khoa: Trung mé mang day rén; Biét hoa té bao gbc; Té bao xwong.

IN VITRO OSTEOGENESIS OF HUMAN UMBILICAL CORD LINING
MESENCHYMAL STEM CELL

SUMMARY

This research aimed to do in vitro proliferation and differentiation of the human umbilical cord
lining membrane derived mesenchylmal stem cells (MSC) to bone cell. The MSC was isolated
from cord lining membrane by tissue culture according to Phan’s TT method. The cell was then
sub-cultured for cell proliferation until the 4" passage reached 60 to 80% confluence. The
differentiation was induced by adding osteoblast induction medium that contains dexamethasone,
B-glycerolphosphate, ascorbic acid. The morphology of the cell was monitored during the
differentiation process. After 21 days, the cell was stained with 1% alizarin red to reveal the
calcium accumulation in cytoplasm of the cell. The amount of calcium accumulation was also
quantified by routine biochemistry test. Preliminary results showed that the MSC has changed its
morphology toward the bone cell with calcium accumulation in cytoplasm.

* Key words: Umbilical cord lining mesenchymal stem cell; Stem cell differentiation; Bone cell.

PAT VAN DE

Té bao gbc (TBG) la té bao cé kha ndng biét hoa thanh nhiéu loai té bao khac dé thay thé cho
cac té bao bi mat di do gia va chét tw nhién hay do chan thwong vi nhiéu nguyén nhan khac
nhau. Vi vay, c6 thé st dung TBG dé tao ra t& bao méi thay thé cho cac té bao bj tn thuwong
ho&c mét chirc ndng, dem lai trién vong trong diéu tri mot sé bénh nan y. Trong sb céac loai TBG,
TBG trung md c6 kha nang tdng sinh manh va cé tiém ndng biét héa thanh nhiéu loai té bao khac
nhau nhw TBX, té bao than kinh, té bao m&, t& bao co tim... Trwdc day, TBG trung md dung cho
nghién ctu va diéu tri chi yéu, dwoc phan 1ap tir ty xwong, sau d6 cé nhiéu coéng trinh nghién
cu da tim ra dwoc nhiéu ngudn TBG trung md khac cé kha nang cung cap doéi dao hon tiy
xwong nhw: mé mé&, mang i, mang bao day rén...[1, 2].



Day rén tré so sinh 1a ngudn cung cip TBG trung md c6 nhiéu wu diém ca vé phwong dién ky
thuat ciing nhw dao dc. Nhidu nghién clru phdi thai hoc va khang nguyén bach ciu nguoi
(Human Leukocyte Antigen: HLA) cua té bao tlr day rén cho thay chidng c6 nguén gbc ti thai nhi.
Nghién ciru vé TBG cho thay, day rén c6 nhiéu loai TBG bao gdbm TBG tao mau, TBG biéu md,
TBG trung mé, TBG ndi mo chira trong mau day rén, trong I&p gel Wharton hay trong Iép mang
bao day rén. Cac TBG nay c6 thé dung ngay dé chira bénh ho&c lam nguyén liéu dé nghién ctu
biét hod, tao ra cac ché phadm té bao, phuc vu cho chira bénh hay phat trién thuéc [4,5 6 , 7, 8,
q].

Ghép TBG tlr tuy xwong tw than da dwoc dung trén 1am sang dé diéu tri gdy xwong lau lién va
khép gid. Khi dwoc tiém vao & xwong gay, tai day TBG trung mé cla tly xwong biét hoa in vivo
thanh cac TBX, tai tao lai 6 gdy xwong. Tuy nhién, ngudén TBG & tly xwong con it khd khan vé sb
lwong té bao va quy trinh thu thap té bao twong déi phirc tap. Nham tang hiéu qua diéu trj tai tao
xwong, TBG can duoc tang sinh vé sb lwong va biét hoa in vitro thanh lwong 16n té bao tao
xwong trwde khi dwoc cdy ghép vao 6 xwong gay... Vi vay, ching téi tién hanh nghién céu nudi
céy tang sinh va biét héa in vitro TBG trung md mang day rén ngwdi thanh TBX lam tién dé cho
nghién ctru (rng dung loai TBG d&c biét nay vao diéu trj trong twong lai.

POl TUGNG VA PHUONG PHAP NGHIEN cUU

1. Péi twong nghién cwu.

Day rén tré so sinh dwoc san phu sinh con tai Bénh vién khu viec Ha Noi tinh nguyén hién cho
muc dich nghién ctru. Tiéu chudn tuyén chon: san phu > 18 tudi, c6 tién st khde manh va xét
nghiém sang loc khéng bi cac bénh nhiém trung, bao gdm: nhiém virat viém gan B, C, HIV, CMV
va vi khuan giang mai; tré sinh mét va khong cé tai bién trong qua trinh sinh dé.

Méi trwdng sinh pham, héa chéat va vat tw tiéu hao: mdi trwdng DMEM: F12 high glucose,
FBS, trypsin-EDTA, antibiotic-antimycotic, do hdng Gibco-Invitrogen, cung c&p. Dexamethasone,
R-glycerolphosphate, axit L-ascobic (AsA), alizarin red, DMSO do hang Sigma cung cép; dia
nudi cdy 100 x 20 mm, Plate 6 giéng, 24 giéng do hang Corning cung cép; hoa chét vat tw tiéu
hao khac déu ddm bao dat tiéu chuan phan tich.

M&y moc thiét bj chinh: tG Am CO, (Nuiair), td hat Bioair, kinh hién vi d&do ngwoc (Leica), hé
thdng xét nghiém héa sinh tw déng Synmex dwoc trang bi tai Trung tdm Nghién ctru Y Sinh
Duwoc hoc Quan sw, Hoc vién Quan .

2. Phwong phap nghién ciru.

* Phan 14p va nudi cay tang sinh TBG trung mé mang déy rén:

Phan lap va dinh danh TBG trung md mang day rén dwoc theo quy trinh ctia Phan Toan
Théng va CS c6 cai tién phu hop véi diéu kién phong thi nghiém [3, 8]. Day rén cda tré so sinh
dwoc x& ly 1am sach mau, phau tich béc tach Iép mang bao day rén, cat thanh miéng nhé va
nudi cdy trong dia nhwa c6 chira méi trwrng DMEM: F12, bb sung 10% FBS, 1% khang sinh, dé
& nhiét d6 37°C, 5% CO,, sau 3 ngay thay méi trwéng mot lan. Nudi cly véi ché do trén cho cac
t& bao tiép tuc phat trién téi khi chiém 60 - 80% bé mét nubi cdy, tién hanh thu hoach va cay
chuyén té bao tiép tuc tdng sinh va thu hoach té bao sau cay chuyén Ian 4.

* Biét héa in vitro TBG trung mé thanh TBX:

Biét héa TBG trung mé thanh TBX, s dung té bao & lan cay chuyén thi 4. Khao sat thay
ddi thanh phan méi trwong co ban DMEM-F12 Ham glutamax, FBS va bb sung cac chét cam
¥ng biét hoa té bao: 100 nM dexamethasone, 0,25 mM axit L-ascorbic va 100 mM B-
glycerolphosphate (bang 1).
Bang 1: Thanh phan méi trwéng biét hda dwoc khao sét.

Méi trwong BH1 ‘ Mbi trweong BH2 Méi trwong BH3 Méi trwong BH4 Méi trwedng BHS5 ‘
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- DMEM - DMEM - F12 + DMEM -F12 + DMEM - Basal medium

-1uM - 10% FBS (1:1) (1:1) - 10% FBS - Osteogenesis
dexamethasone - -1uM -1luM -1uM - 1% khang sinh
10 uM B-glycerol dexamethasone - dexamethasone - dexamethasone -
phosphate 10 uM B - glycerol 10 uM B-glycerol 10 puM B-glycerol

-0,25 mM phosphate - phosphate - phosphate -
ascobic axit - 0,25mM - 0,25mM axit - 0,25mM axit

- 1% khang sinh ascobic acid ascobic ascobic

- 1% khang sinh - 1% khang sinh - 1% khang sinh

Sau khi lwa chon dwoc méi trwéng co ban cho biét hda, d& méi trwdng c6 thanh phan bd
sung cho ca&m (rng biét hoa thich hop nhét, tién hanh khao sat thay dbi néng dd dexamethasone,
R-glycerolphosphate (B-GP), axit L-ascobic (AsA). M&i thanh phan dwoc khdo sat & néng do
kh&c nhau, cac thanh phan va yéu té khac dwoc gitv cb dinh, méi trwéng dung lam dbi chirng 1a
moéi trwdng nudi cdy TBG trung mé khéng bd sung cac thanh phan biét héa.

Bang 2: Nong d6 chat cdm (rng biét hda dwoc khao sét.

Dexamethasone (nM) Do 1 10 100 500 1000
chirng
3-glycerolphosphate ’E)0| 1 5 10 20 30
(mM) chirng
. . Déi
L- axit ascobic (mM) , 0,005 0,05 0,25 0,50 1
chrng

* Kiém tra s tich Idy canxi cia té bao sau biét hoa:

Canxi xuét hién trong TBX biét hoa tr TBG mang day rén dwoc danh gia théng qua kha nang
bt mau cla canxi v&i thubc nhudém alizarin red va xét nghiém dinh lwgng canxi bang ky thuat
phan tich héa sinh thworng quy. Té bao sau khi nuéi cly biét hdéa dwoc 21 ngay, loai bd moi
trwdng biét hoa cii khoi giéng nudi cay, rira t& bao véi D-PBS, cb dinh té bao bang formalin 4%
trong 30 phat. Rira 2 1an véi nwéc cat va nhudm té bao bang alizarin red 2%, théi gian 2 - 3 phat.
R(ra lai bang nuwéc cat 3 1an, hinh anh té bao c6 dam lang dong canxi dwoc quan séat trén kinh
hién vi soi ngwoc. Song song véi nhudm té bao véi thubec nhudm alizarin red, phé vé té bao bang
siéu am, ly tdm va dinh lwong canxi trong dich néi bdng may phan tich héa sinh Sysmex.

KET QUA NGHIEN cUU VA BAN LUAN

1. Nubi cay tang sinh TBG trung mé.

Céac mau day rén sau khi thu thap va x ly, sau 2 ngay va 4 ngay nudi cdy mé, mau md bat
dau bam dinh trén bé mat dia nuéi. Dén ngay thir 6, mét sé mau mé bam dinh cé hién twong co
nhd lai va bat dau xuéat hién té bao bo ra tir miéng mo, bam dinh vao bé mat dia nudi nhung
chwa cé hinh dang hinh thoi d&c trwng. Dén ngay thir 10, da sb vi tri té bao phat trién, trai rong
trén bé mat nudi cay va cé hinh dang dic trwng la té bao hinh thoi, kich thwéc khoang 20um, cé
nhiéu nhanh bao twong. Dén ngay thir 14, té bao phat trién dat mat d6 70-80% bé mat nudi cay.
Céac miéng mé dwoc chuyén sang nudi cdy & dia nudi cdy mdé mai va nhirng t& bao con lai trong
dia nudi cay tiép tuc nudi véi mai trwdng nudi cdy mai cho dén khi té bao phat trién pha kin bé
mat dia nudi cay.




Hinh 1: Két qua phan lap, nudi cay tang sinh TBG.
(A) cac miéng mang day rén nudi cdy; (B) té bao bo ter miéng mang day rén sau 6 ngay nudi
céy; (C) sau 10 ngay nudi cdy; (D) sau 14 ngay nudi cay.

Té bao khi @ moc kin bé mét dia nudi cdy, thu hoach va cdy chuyén ra nhiéu dia méi. Khi
méi cly chuyén, t& bao tréi lo' Iling trong méi trwéng nudi cdy, khéng cé hinh dang déc trung.
Sau 2 ngay, t& bao bam dinh trén bé mat nudi cdy, cé hinh dang d&c trwng va bét dau tang sinh.
Dén ngay thr 4, t& bao da trai rong trén bé mat nudi cdy. Sau 8 ngay, cac té bao phat trién dat
mat dd 60 - 80% bé& mat dia nuédi dwoc st dung cho biét héa té bao thanh TBX.

2. Két qua khao sat moi trwong co’ ban dé biét héa TBG trung mod thanh TBX.

Té bao cdy chuyén dén passage thtr 4, c6 kha ndng bam dinh va ting sinh trén b& mat nudi
céy. Té bao phat trién dat 60 - 80% dién tich bé mat, hat bé méi truéng cl, bd sung méi trweng
biét héa. Méi trwéng biét hoa duwoc khao sat véi méi truéng co ban la nudi cdy TBG trung méd ¢
bd sung va thay déi mét sb thanh phan va cb dinh cac yéu té khac, nham lwa chon dwoc moi
triwdng thich hop cho biét héa TBG trung md thanh TBX.



Hinh 2: Hinh anh té bao biét héa sau 21 ngay nudi cdy duoc nhuém bang alizarin red.

MSC: TBG trung md (nhém ching khéng biét hoa); BH1; BH2; BH3; BH4, BH5: Té bao nubi
céy trong méi truromg c6 thanh phan biét héa khac nhau.

Mbi trwdng TBG trung mé dwoc khéo sat thay ddi cac yéu t, DMEM, F12, 10% FBS, cb dinh
1% khang sinh va yéu t6 cam (ng biét hda thanh té bao tao xwong: 0,1 M dexamethasone,
0,25 mM L- axit scorbic va 10 pM B- glycerol-phosphate. Két qua sau 21 ngay nuéi cay, danh gia
sy biét hoa té bao thong qua kha nang tich tu cla canxi trong bao twong nhd phuong phap
nhudém vai thubc nhudm alizarin red. Té bao nubi cdy biét hoa trong méi trwdng BH1: c6 bd sung
yéu t6 cdm ng biét hda, st dung méi trwdng co ban 1a DMEM, nhung khéng bé sung FBS; moi
trwdng BH3: bd sung cac yéu té cam trng biét héa, st dung maéi trwéng co ban 1a DMEM:F12,
nhwng khoéng bé sung FBS, té bao khoéng bt mau véi alizarin red, diéu nay chirng té cac té bao
nay khéng c6 lang dong canxi trong t& bao chat. V&i cac méi trwéng BH2, BH4, BH5, té bao béat
dau chuyén tlr dang dai sang hinh dang d&c trwng ctia TBX la dang tron va cudi cung 1a hinh hat
dau (osteoblast). Khi dwoc cdm (ng biét hda, hau nhw tat ca té bao déu ngirng phan chia. Day
ciing 1a mot dau hiéu cho thay té bao gbc da biét héa thanh t& bao chirc nang. Khi nhudém véi
alizarin red, t& bao tron hay hinh hat dau b&t mau dé cam. Mau dé cam la phic hop cta thudc
nhudm vé&i ion calcium hién dién trong t& bao chat (tinh chat dic trwng cla nguyén bao xuwong).
Té bao bt mau véi alizarin red & méi trwdng BH2 so v&i té bao & méi trwérng BH4 va BH5 khong
nhiéu. Té bao & mai trwdng BH4, BH5 gan nhw toan bo bat mau véi alizarin red, tuy nhién t& bao
& moi trwdng BH4. Két qua trén da chirng t6 TBG trung mo da chuyén sang dang TBX véi hinh
thanh mudi canxi trong té bao chét.

3. Két qua khao sat néng doé chat cam tng biét héa.

Két qua sau khi khdo sat thay déi néng d6 dexamethasone, R-glycerolphosphate, L- axit
ascobic v&i méi mot thanh phan duoc khao sat & ndng dd khac nhau, thanh phan va yéu tb khac
dwoc cd dinh. Sau 21 ngay nudi cly biét hda tién hanh thu hoach té bao va dinh lwong ham
lweng canxi.



Béng 3: Lwong canxi tich Ity trong t& bao cdm trng biét hoa béng cac chat cam &ng khac

nhau & nhi*rng ndng dd khac nhau.

Dexamethasone Néng do B-GP (mM) Noéng dé L - AsA (mM) Nong d6
(nM) can xi (mM/1) can xi can xi (mM/I)
(mM/1)

bC <L bC <L bC <L

1 <L <L 0,005 <L

10 <L 5 <L 0,05 <L

100 0,27 10 0,36 0,25 0,39

500 <L 20 <L 0,50 <L

1000 <L 30 <L 1 <L

(PC: Béi chimg; < L: Thap dwéi ngudng phét hién)

Két qua khao sat thay déi ndng do dexamethasone: & ndng dd 1, 10, 500, 1000 nM cho
két qua dinh lwong can xi thAp dwdi ngwdng phat hién cta hé théng phan tich, & ndng d6 100
nM, két qua dinh lwgng can xi cao nhat: 0,27 mM/I; B-GP & ndng do 1, 5, 20, 30 mM két qua dinh
lwong can xi cling thap dwdi ngudng phat hién, & ndng dd 10 mM cho két qua dinh lwong 1a 0,36
mM/I. Béi v&i ndng dd khao sat clia L-AsA cling cho két qua twong tw nhw hai thanh phan trén, &
ndng dd bé sung vao méi trwdng biét hoa: 0,005; 0,05; 0,5; 1,0 mM dinh lwong néng d6 canxi
thap dwdi nguwéng phat hién, & ndng d6 bé sung 0,25 mM cho két qué dinh lwgng néng dd canxi
[a 0,39 mM/I.

Két qua nay cho thay, déi véi dexamethasone & néng d6 bd sung 1 va 10 nM, B-GP & néng
dd 1 va 5 mM, L-AsA & ndng dd 0,005 va 0,05 mM chwa phai 1a ndng do thich hop du dé& cam
&ng cho t& bao biét hda theo hwéng tich tu canxi va chwa dd lwong canxi dé hé thdng c6 thé
phéat hién dwoc cac két qua nay déu thap dwdi ngudng phat hién cta hé théng. Con dbi voi
dexamethasone & néng dé bé sung 500 va 1000 nM; B-GP & néng d6 20 va 30 mM; L-AsA &
néng dd 0,5 va 1 mM trong qua trinh nudi cay biét hda vi ndéng dd bd sung vao méi truéng cé thé
quA cao so v&i nbng dd can thiét cho té bao cdm (ng biét hda nén khi quan sat, theo dbi trong
subt qué trinh nudi cdy, cé nhiéu té bao khéng bam dinh va bi chét, do dé & ndng nay ciing chwa
thich hop, sé lwong t& bao tich tu canxi con lai khdong di dé hé hé théng dinh lwong dwoc nén
két qua cling cho dwéi ngwdng phat hién.

Dexamethasone c6 kha nang hoac kich thich hoac rc ché biét hoa thanh xuwong phu
thudc vao néng dd ctia nd. Néng do cao ctia dexamethasone sé cam (ng biét hoa thanh té bao
m&, trong khi do, véi ndng dod thap hon, chét nay sé kich thich TBG trung md biét héa thanh
xwong [2]. Axit ascobic d& dang lam qua trinh biét hoa thanh xwong, bao gdm kich thich sw tdng
hop collagen, ngoai ra né con c6 tac dong tang sinh té bao [2, 4, 10]. Cudi cung, B-
glycerolphosphate l1a yéu t6 quan trong kich thich hinh thanh chét nén dwoc khoang hoa khi két
hop véi dexamethasone va axit ascobic [10]. Két qué dinh lwgng canxi & ndng d6 chat cadm (rng
dexamethasone (100 nM), B-GP (10 mM), L-AsA (0,25 mM) 1an lwot cho két qua dinh lwong can
xi la: 0,27 mM/I; 0,36 mM/I; 0,39 mM/I. Két qué nay so v&i nhivng ndng do khac da duoc khao sat
la ndng do thich hop nhat d& bd sung vao méi trwdng biét héa TBG trung mé mang day rén
thanh TBX.



KET LUAN

Dé tai da phan lap, nudi cay tang sinh dwgc TBG trung mé tir mang bao day rén tré so
sinh lam ngudn nguyén liéu cho biét hoa té bao. Buwdc dau da cdm (ng biét hda dugc TBG
trung mé mang day rén thanh té bao tao xwong trén in vitro. Qua khao sat 5 cdng thirc moi
trwdng, lwa chon dwoc cdng thirc BH4 véi cac thanh phan bd sung cho cdm &ng biét hoa la:
dexamethasome néng d6 100 nM, B-GP: 10 mM, L - AsA: 0,25 mM cho hiéu qua cam &ng
biét héa cao nhét.
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