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T O M T A T . , • : 

TS bao simg chiem 90% tong so te bao cua lop bieu bi. Lop te bao sung nam ngay tren mang ca ban dugc 
gpi la lop day, chira cac te bao dang tang sinh. Do la cac te bao goc bieu bi va te bao khuech dai nhat thai. Khi 

i dugc nuoi cay in vitro, cac te bao simg co kha nang tang sinh, van giu tinh goc va hinh thanh cum. Ba dang 
cum te bao sung hinh thanh trong nuoi cay la (i) Holoclone co kha nang tang sinh ldn nhat, (ii) Paraclone hau 
het la nhung te bao da biet hoa hoan toan, (iii) Meroclone gom hon hgp cac te bao co tiem nang tang traang 
khac nhau, la giai doan chuyen tiep giua holoclone va paraclone. Trong nghien cim nay, cac te bao simg nguai 
dugc danh gia khi nuoi cay in vitro. Cac te bao simg ngudi dugc phan lap bang each xir ly trypsin/EDTA va 
nuoi cay trong moi truang khong chua huyet thanh SFM (Serum Free Medium). Cac marker cua te bao simg 
nguai da dugc nhan dien bang phuang phap RT-PCR. Sy tang sinh va kha nang tao cum ciia te bao da dugc 
danh gia. Ket qua cho thay cac te bao dugc nuoi cay co kha nang tang sinh (thai gian gap doi quan the la 
khoang 24 h), hinh thanh cum va bieu hien cac marker phan til dac hieu cua te bao simg nhu p63, k5, kl4, 
involuerin. -• .(; i;̂ ; >' -• •• ^ 

Tir khoa: lop day, mdng ca bdn, moi truang khong chira huyet thanh, te bdo goc bieu bi, te bdo khuech dgi 
nhdt thai, te bdo sirng 

MODAU :• =-H -iW ••rA: . , 

vg cau tnic tit tiong ra ngoai, bigu bi dugc phan 
thanh bdn ldp: ldp day, ldp sgi, ldp hat, ldp simg. 
Cac ldp dugc phan biet dya vao cac dac diem hinh 
thai cua cac tg bao simg dang trudng thanh (Laura et 
al, 2003). Tg bao simg chigm 90% tdng sd tg bao 
cua ldp bigu bi (Ariane et al, 2006; Le, 2003). 

Hai quan thg tg bao simg cua ldp day cd kha 
nang tang sinh la tg bao gdc bigu bi (epidermal stem 
cell) va tg bao khuech dai nhat thdi (transient 
amplifying cell - dang tmng gian cua tg bao gdc va te 
bao biet hda cudi cung) (Fiona, 1998). Tg bao goc 
bigu bi cd cac dac tinh: chu ky cham in vivo; cd kha 
nang ty lam mdi; cd thg dugc hoat hda do tdn thuang 
hoac cac digu kien nudi cay in vitro dg tang sinh va 
tai tao md; cd tigm nang tang sinh cao (Laura et al, 
2003; Laure et al, 2003). Cac tg bao khugch dai nhit 
thdi la con chau cua tg bao gdc bigu bi, cd kha nang 
ty lam mdi bi gidi han (khoang 3 - 5 lan phan chia), 
cd kha nang nit khdi chu ky tg bao va chiu su biet 
hda cudi cimg (Fiona, 1998). 

Kha nang nhan nhanh sd lugng tg bao simg dudi 
digu kien nudi cay da dugc Rheinwald va Green 
cdng bd tir nam 1975 (Rheinwald et al, 1975). Dgn 

nay, cd hai phuang phap chinh da dugc phat trign dg 
nudi cay cac tg bao simg in vitro: (i) su dung mdi 
trudng chiia huyet thanh vdi ldp nudi duang la 
nguygn bao sgi chugt bi chigu xa ligu chgt, (ii) su 
dung mdi trudng khdng chiia huygt thanh va khdng 
cd ldp nudi dudng (Tenchini et al, 1992). 

Khi dugc nudi cay in vitro, cac tg bao simg cd 
kha nang tang sinh, van giii- tinh gdc va hinh thanh 
cum (ba dang cym te bao simg la holoclone, 
paraclone, meroclone) (Ariane et al, 2006; 
Ban-andon et al, 1998; John, 2000). 

Chiing tdi thye hien nghien cim nay vdi muc 
tigu: Danh gia dac digm te bao simg ngudi dugc nudi 
cay in vitro va tao ngudn tg bao simg cho thigt kg da 
nhan tao. 

V A T L I E U V A PHU'ONG P H A P 

Doi tu'ong 

Mau da lanh cua benh nhan cd chi dinh ghep da. 

Phu'ong phap nghien ciiu 

Phuffng phdp thu nhan vd xir ly mau 

Thu nhan mau da, giU trong PBS (Phosphate 
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Buffet Saline - Gibeo) lanh cd khang sinh va chuygn 
vg phdng thi nghiem, thao tac frong vdng 4 h. 

Phuffng phap phan lap te bdo (Susan, 2003) 

Mau da dugc rira 3 lan frong PBS va loai bd 
phin thira (long, md). Sau do, cat mau da thanh 
manh nhd va u vdi Trypsin-EDTA (Gibeo) trong 18 
gid d 4°C. Ldp bigu bi va ldp trung bi dugc tach rdi 
bang ca hgc, thu nhan tg bao simg rdi tii ldp bigu bi 
bang each sit dung pipet dg huygn phti. Mat do tg bao, 
ty le % tg bao sdng dugc xac dinh bang each dgm tg 
bao tiong budng dgm hdng cau sau khi nhudm trypan 
blue. 

Phuffng phdp nuoi, nhan te bdo (Susan, 2003) 

Te bao tach rdi dugc nudi ttong mdi trudng so 
cip: DMEM bd sung FBS (Fetal Bovine Serum), 
EGF (Epidermal Growth Factor), hydrocortisone, 
cholera toxin vdi mat dd 3.10^ tg bao/cm^bg mat dia 

Sau hai ngay, thay mdi trudng sa cap bang mdi 
trudng khdng huygt thanh SFM (Defined 
Keratinocyte Semm Free Medium - Gibeo) danh cho 
tg bao simg 

Tigp tyc nudi d 37°C, 5% CO2 cho dgn khi tg 
bao tang tnrdng chigm 70 - 80% bg mat dia nudi va 
cay chuyen. 

Phucmg phap ddnh gid su tang sinh ciia te bdo 

Sau khi nudi sa cap, cac tg bao dugc cay chuygn 
g dia 96 gigng vdi mat d 

dia nudi frong mdi trudng. 
sang dia 96 gigng vdi mat do 3.10'' tg bao/cm^ bg mat 

Xac dinh mat do tg bao mdi ngay bang each dgm 
tg bao ttong budng dgm hdng cau sau khi nhudm 
trypan blue. 

Phuffng phdp nhan dien te bdo bang RT-PCR 

RNA tdng sd dugc ly trich bang Trizol (Sigma). 
Sy bigu hien gen dugc danh gia bang One step RT-
PCR (Promega). Sy bigu hien gen P-actin ngudi 
dugc sir dung lam ddi chiing. 

Trinh tu cua cac primer: p63 (5'- CAG ACT 
CAA TTT AGT GAG -3' (sense), 5'- AGC TCA 
TGG TTG GGG CAC -3' (antisense)), 440 bp; 
involuerin (5'- TCC TCC AGT CAA TAC CCA TC 
-3' (sense), 5'- CTT CAT TCC CAG TTG CTC ATC 
-3' (antisense)), 373 bp; K14 (5'- ATG ATT GGC 
AGC GTG GAG -3' (sense) 5'- GTC CAG CTG 

TGA AGT GCT T -3' (antisense)), 390 bp; K5 (5'-
CCC AGT ATG AGG AGA TTG CCA ACC -3' 
(sense), 5'- TAT CCA GAG GAA ACA CTG CTT 
GTG -3' (antisense)), 475 bp; p-actin (5'- CCA AGG 
CCA ACC GCG AGA AGA TGA C -3' (sense), 5'-
AGG GTA CAT GGT GGT GCC GCC AGA C -3' 
(antisense)), 587 bp (Adriana et al, 2001; Annie et 
al, 1998; Mazlyzam et al, 2007; Virve et al, 2007; 
Yoshimitsu et al, 2004). 

Phan ling RT-PCR dugc thye hien nhu sau: 45 
phiit d 45°C, 3 phiit d 94°C, PCR 35 chu ki (45 giay 
d 94°C, 30 giay d SST, 90 giay d 72°C), u 10 phiit d 
72°C bang Thermocyeler cua Eppendorf. San pham 
PCR dugc dien di ttgn gel agarose 1,5%. 

KET QUA V A B A N LUAN ' '•• 

Ket qua phan lap te bao tir mau da 

Tdng sd mau da thu nhan: 18. ' ". ' '• • 

So tg bao sdng tach dugc (trung binh 656,4 ± 
19,8.10''/cm^ md da) va ty le tg bao sdng (tmng binh 
82,75% ± 1,86) thda man ygu cau dg nudi cay. Vai 
Icm^ md da, sd tg bao sdng phan lap dugc du dg nuoi 
trong 1 binh roux 25 cm .̂ 

Kgt qua nhuom md hgc HE cho thay ttong hdn 
hgp te bao da dugc thu nhan cd chua hai quan thg te 
bao simg d ldp day la tg bao gdc bigu bi va tg bao 
khugch dai nhat thdi. Day la nhiing tg bao cd kha 
nang tang sinh cua bigu bi. Ve mat ly thuyet, ttong 
ldp day cd 10% tg bao gdc bigu bi va 50%> tg bao 
khugch dai nhit thdi (Lg, 2003). 

Ket qua danh gia sy tang sinh cua t l bao trong 
nuoi cay 

Hinh 4 va bang 2 cho thiy mat do tg bao tang 
din til ngay 2 din ngay 7, sau do giam nhanh. 

Khi dugc nudi ttong mdi trudng SFM, tg bao 
simg tang sinh va dat mat do cao nhit vao ngay 7, 
thdi gian nhan ddi quan thg la khoang 24 h. 

Cii 1 cm^ da dugc phan lap va nudi tg bao ttong 
1 binh roux 25 cm^ din ngay thii 7 tl bao da tang 
sinh va chigm day binh. Sau khi ciy chuygn ra 2 
binh roux mdi, sau 7 ngay tl bao se tang sinh diy 
binh. Nhu vay, sau 14 ngay nudi, til 1 cm^ da ban 
diu cd thl thu nhan dugc dien tich 50 cm^ tl bao 
simg. Dilu nay rit quan ttgng ttong viec tinh toan dl 
thu nhan manh da va thdi gian nudi ciy, nhan tl bao 
thich hgp cho viec ciy ghep trgn benh nhan. 

308 



Tgp chi Cong nghi Sinh hoc 7(3): 307-312, 2009 

Bang 1. S6 t l bao s6ng va % t l bao sdng sau khi phan lap. 

Mau 

1 

2 

3 

4 

5 

6 

7 

8 

9 

640 

650 

574 

616 

754 

695 

686 

636 

657 

STB song X 10"/ cm^ % te bao song 

71,54 

75,75 

71,84 

77,40 

71,60 

82,83 

80,25 

87,26 

83,10 

Mau STB song x lO"/ cm^ % t l bao song 

10 

11 

12 

13 

14 

15 

16 

17 

18 

558 

779 

809 

507 

517 

666 

666 

754 

651 

91,20 

76,83 

81,31 

97,30 

97,50 

86,70 

84,30 

87,78 

85,00 

Bang 2. Su tang sinh cua t l bao siing sau lan cay chuyen thir nhat. 

Ngay 

Mau 1 

STBx10''/cm^ 

Miu 2 Mau 3 Trung binh 

2 

3 

4 

5 

6 

7 

8 

9 

10 

0,27 

0,40 

0,40 

0,80 

1,63 

2,13 

1,33 

0,80 

0,67 

0,27 

0,50 

0,67 

0,93 

1,90 

2,30 

1,87 

1,07 

0,53 

0,27 

0,67 

0,93 

1,10 

1,90 

2,30 

2,27 

1,33 

0,53 

0,27 

0,52 

0,67 

0,94 

1,81 

2,24 

1,82 

1,07 

0,58 

Ket qua nuoi cay te bao 

Cac tg bao simg tao ddng cd tinh khdng ddng 
nhat vg kha nang tang trudng. Khi dugc nudi cay in 
vitro, ba ddng te bao simg hinh thanh la paraclone, 
meroclone, va holoclone (Ariane et al, 2006; 
Ban-andon etal, 1998; John, 2000). 

Holoclone hinh thanh nhiing cym ldn va trdn, 
bao gdm phan ldn cac tg bao nhd bao xung quanh 
nhiing tg bao da biet hda phan tang. Holoclone cd 
kha nang tang sinh Id'n nhat. Paraclone hinh thanh 
nhiing cum nhd va khdng dgu, hau hgt la nhiing tl 
bao da biet hda hoan toan. Paraclone chiia cac tg bao 
cd vdng sao chep ngan (it ban 15 thg he tl bao). 
Meroclone tao ra nhiing cym khdng cd viln tron va 
nhd han cac cum do holoclone tao ra. Meroclone 
gdm hdn hgp cac tg bao cd tiem nang tang trudng 
khac nhau, la giai doan chuygn tigp giila holoclone 

va paraclone. 

Ket qua xac d|nh te bao simg bang marker 

Sau hai lan cay chuygn, cac tg bao dugc xac dinh 
bang phuang phap RT-PCR vdi cac marker tg bao 
simg. 

Cd nhigu marker dg phan biet cac tg bao simg 
chua biet hda d ldp day va tg bao simg biet hda. 
Trong do, te bao simg chua biet hda d ldp day (te 
bao gdc va tg bao khugch dai nhat thdi) bigu hien cac 
marker: p63, K5, K14; te bao simg da biet hda bilu 
hien marker involuerin. 

Te bao simg dugc nudi cay bigu hien duang tinh 
ca marker cua tg bao chua biet hda va tg bao da biet 
hda. Digu nay giai thich tinh tang trudng khdng ddng 
nhat cua quan thg tg bao va kha nang ty biet hda cua 
tg bao trong qua trinh nudi cay. 
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^^I^^jl:t±m^ f 

Hinh 1. Mo da sau khi tach roi I6p bieu bi - trung bi va thu nhan te bao lop day. A. Lop day co t l bao goc (nhuom HE-
100X; B. Lap day da du'gc thu nhan (nhuom HE-100X). 

Hinh 2. Cac kieu cum t l bao sCrng tao thanh khi dygc nuoi cly in vitro. Ti t ca cac cum dygc chup hinh tii cung mgt dfa 
nuoi cly a cung do phong dai (100X). Cac mlu cho thiy cac t l bao bam va khong c6 kha nang phan chia (A), hoac chi 
phan chia tir mot din bin l ln (B-D). (E) mgt dong Ion nhung cac t l bao sap xlp thua bao gom nhieu t l bao biet hoa khac 
nhau. (F) mgt dong Ion bao gIm cac t l bao nlm khit nhau, co kha nang tang sinh cao. 

Hinh 3. Cac cum t l bao sCrng hinh thanh trong dTa nuoi (100X). 
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Hinh 4. Duang cong tang tryong cua t l bao sung sau lan cay chuyen thii nhit. 

M l 2 3 4 5 6 7 

Hinh 5. Ket qua RT-PCR cac marker cua te bao sCrng. M. Thang marker; 1, 3, 5, 7, 9. San pham khuech dai cac gen cua te 
bao sirng nuoi cay tuong Cmg p63 (440 bp), k14 (390 bp), k5 (475 bp), involuerin (373 bp), p-actin (587 bp); 2, 4, 6, 8, 10. 
San pham khuech dai gen cCia mlu da binh thyong di i chiing tuong iing p63, k14, k5, involuerin, p-actin. 

KET LUAN 

BChi dugc nudi cay ttong mdi trudng SFM, cac tg 
bao simg ngudi cd kha nang tang sinh (thdi gian gap 
doi quan thg la khoang 24 h), hinh thanh cym va bieu 
hien cac marker phan tir dac hieu cua tg bao simg nhu 
p63, K5, K14, involuerin. Sau 14 ngay nudi, tit 1 cm^ 
da ban dau cd thg thu nhan dugc 50 cm^ tg bao simg. 

Nhu vay, tg bao simg ngudi cd thg dugc nudi 
cay va lihan dg tao ngudn cho cac nghign ciiu iing 
dung dugc pham, my pham, da nhan tao. 

Loi cam on: Chung tdi chdn thdnh cdm an Binh 
viin Chdn thuong chinh hiiih thdnh phd Hd Chi 
Minh da cung cdp mdu da nguoi di tiin hdnh nghiin 
cieu ndy. 

T A I LIEU THAM K H A O 

Adriana C, Arzu S, Sandrine W, David FF, Stan PCB 

(2001) SPRR4, a novel comified envelope precursor: UV-
dependent epidermal expression and selective 
incorporation into fragile envelopes. / Cell Sci 114: 3837-
3843. 

Annie Y, Mourad K, Yunmei W, Emily G, Mark DF, 
Volker D, Nancy CA, Daniel C, Frank M (1998) p63, a 
p53 Homolog at 3q27-29, Encodes Multiple Products with 
Transactivating, Death-Inducing, and Dominant-Negative 
Activities. Moi Cell 2 : 305-316. 

Ariane R, Yatm B (2006) Essentials of stem cell biology. 
Elsevier, Inc.: 440-444. 

Barrandon Y, Green H (1987) Three clonal types of 
keratinocyte with different capacities for multiplication. 
Proc Natl Acad Sci USA 84: 2302-2306. 

Fiona MW (1998) Epidermal stem cells: markers, 
patterning and the control of stem cell fate. Phil Trans R 
Soc LandB 353:'&3\-%31. 

John RWM (2000) Animal Cell Culture - A Practical 
Approach. Oxford University press Inc.: 278-297. 

Laura A, Elaine F (2003) Stem cells ofthe skin epithelium. 

311 



WOS :[<-;-0t .ifi";' .1 Trin Lg Bao Ha e? a/. 

Proc Natl Acad Sci USA 100: 11830-11835. - Susan SY (2003) Current Protocols in Cell Biology. John 

Laure G, Yann B (2003) The muhifacted adult epidermal ^ ' ' ^^ ^°"^ ' ^'^' 1^5-160. 
stem ceW. Curr Opin Cell Biol 15:771-717. „ i.- • „„ „ . ^ . . , ^- „ , /,r,r\i\ <- i*. 

^ Tenchini ML, RanzaU C, Malcovati M (1992) Culture 
Le TT (2003) Bong - Nhimg kiin thirc chuyen ngdnh. Nha techniques for human keratinocytes. Burn 18: Sl 1-S16. 
xuit ban Y hoc: 29-39. 
. . , AT A ,i.j- oc c • MU TVT u *' VlrvB P, Jussi V, Tuula S, LBO T (2007) Effects of TGF-bl 
Mazlyzam AL, Aminuddin BS, Fuzina NH, Norhayati • . . , • ^, ,. , , , , 
njm o • I./-. I njD c • T D ™ u DUT/TAm\ o" interlcukin profile of human dental pulp and 
MM, Fauziah O, Isa MR, Saim L, Ruszymah BHI (2007) j ^ , , , ^ , . . , „ . . , , 
„ ' .̂ r 1 •• ur u 1- • 1 * odontoblasts. Cy?oA:me 40:44-51. 
Reconstraction of living bilayer human skm equivalent -̂  
utilizing human fibrin as a scaffold. Surra 33: 355-363. ^T i.- •.. A r̂  • i • TT »«• i •, T̂  T̂  4. -T̂  

" Yoshimitsu A, Koichi H, Michiko K, Katsumasa T, 
Rheinwald JG, Green H (1975) Serial cultivation of human Mitsuhiro O, Hiroshige S (2004) Profiling of differentially 
epidermal keratinocytes: the cell formation of keratinizing expressed genes in human gingival epithelial cells and 
colonies from single cells. Cell 6:331. fibroblasts by DNA microarray. J Oral Sci 46: 19-24. 
CHARACTERIZATION OF THE CULTURED HUMAN KERATINOCYTES 
Tran Le Bao Ha"', Tran Cong Toai^ Hoang Nghia Son' 
' University of Science, Ho Chi Minh city 
Pham Ngoc Thach University of Medicine, Ho Chi Minh city • •.' i ;; ' .. '•••<' 
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SUMMARY 

Epidermis accounts for 90% of keratinocytes. The layer of keratinocytes that is closest to the basement 
membrane is called basal. It contains a number of proliferating cells. These cells are epidermal stem cells and 
transient amplifying cells. When cultured in vitro, keratinocytes are able to maintain proliferating, stemming, 
colonizing abilities. There are three types of colonies formed in vitro: (i) holoclone consists of cells with the 
highest proliferative capacity; (ii) paraclone consists of nearly differentiated cells; (iii) meroclone possesses of 
a wide range variety of cells that are different in proliferative capacity. The merolone is the transient phase 
between holoclone and paraclone. In this research, characteristics of the cultured human keratinocytes were 
evaluated. The human keratinocytes were isolated and cultured in SFM (Seram Free Medium). Markers of 
human keratinocytes were identified by RT-PCR. Proliferating and colonizing abilities of these cells were 
evaluated. Results showed that the cultured cells proliferated (up to double number in 24 hours). They also 
formed colonies and expressed the specific markers of keratinocytes such as p63, k5, kl4, involuerin. 

Keywords: Keratinocyte, epidermal stem cell, transit amplifying cell, basal layer, basement membrane, serum 
free medium 
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