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Differentiation of canine bone marrow mesenchymal stem cells into epithelium-like cells: an in vitro study
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[ABSTRACT] Objective: To investigate the feasibility of inducing canine bone marrow mesenchymal stem cells (BMSCs) to
differentiate into epithelium-like cells in vitro and the basic inducing conditions. Methods: BMSCs were obtained from healthy a-
dult canine bone marrow aspirates and were purified by density gradient centrifugation and anchoring culture. BMSCs of second
passage were cultured with 4 different media: K-SFM+EGF-+BPE, DMEM+ EGF, K-SFM+BPE, and DMEM+ FBS. The
changes in cell morphology were observed daily under phase-contrast microscopy and cell growth curves of every group were
drawn by the continual cell counting. The cells were identified by immunocytochemistry staining and flow cytometer through de-
tecting cytokeratin (CK) and epithelial membrane antigen (EMA) on the 7" and 14™ day of induction. Results; A few BMSCs in
K-SFM+ EGF+ BPE group became round or oval with processes on the 7* day of induction; more BMSCs became round or oval
and their phenotypic markers were CK™ and EMA™ on the 14" day. FACS analysis showed that CK or EMA positive cells were
rare in K-SFM+ EGF+ BPE group on the 7" day after induction (<{1%), and the number of positive cells were increased (>
7%) on the 14™ day. Cell morphology had no obvious change in DMEM+EGF, K-SFM~+BPE, and DMEM+FBS groups dur-
ing the whole culture process. Moreover, cells in DMEM+ EGF, K-SFM+ BPE, and DMEM + FBS group were negative for
CK and EMA. Conclusion: Our experiment indicates that the combination of K-SFM, EGF and BPE can induce canine BMSCs
to differentiate into epithelium-like cells in vitro.
[KEY WORDS| bone marrow; mesenchymal stem cells; epithelium-like cells; cell differentiation

[Acad J Sec Mil Med Univ,2006,27(8) :858-862 ]

AR, %\m? UL RS K2R, FR YR e, O 5 8, 5 T RSN 1 A
HRp A0 Y O e R LB BT ST I, BT ARAE AR SUBC RN A B HE e SO A ] A S A A BEARL Y
IEEE‘/}E?E{ZIK\IEWF#MSU&#?FEME,A%E@,Eﬁi HATHEEM THM, BF5EEY] BMSCs fig 7 fb
B LR B AR L RRYE R IR R A IR R UL P L
ﬂ;ﬁ%ﬁiﬁ?’?}:éﬁiﬂﬁﬁlﬁﬁ%%%l‘ﬂEﬁ W, HAea i

2T R A B N P A2 BB L B BE ) 5E R T 40 [E€mB] HEKXAAR¥HES(30271293). Supported by National
Natural Science Foundation of China(30271293).

[fEE® AT #EEM, 14 . E-mail: guilinhan@ gmail. com

* Corresponding author. E-mail. yizi999@ hotmail. com

(bone marrow mesenchymal stem cells, BMSCs) &

EENEE A T o F D LN TR B A s



58 1. ERAEARL SR, UROIE S OR B B I T T AR B 1) B R A O3 £ B 0 25 BT 5T ¢ 859 -

WL T o SRR 5L AL A R A LA R SN IR T 9 TP
JI52 T 400 D A 22 T | 2 Bz AR R PN VR ) ) i I K2 24
JEL L S A O B A, AR
5 B B THASME T K BMSCs [ I J2 R 40 i 431k
T S A G 2 A I e B AU T AR P Y
o7 P B AH A0 A g B R A

1 MBFTTE

1.1 SHshdhAeiX Al AR Ml B R AR
TR 15~20 kg, HA 4B K2F LK sh i oo iR
f, Ficoll-Paque Ik B 40 43 25 W (Ll A=Akl 50
BRI EE 2% i i (PBS) , 0. 1 mol/L Tris 28 ik (TBS) ,
0. 05 % R 11 /0. 02 Y% EDTA (Sigma) , 7 % 2 £ (L
WRBZ ), MRERERX (LML), FBS KM
DMEM, % & 4 & [ F (epidermal growth factor,
EGE) 4T &2 B4 (bovine pituitary extract, BPE)
TG I35 £ A 40 15 37 3 (K-SFMD (Gibeo) , BB A 4
Jifd £ 45 1 B0 5T BEPLIR (Boster) , BRUBT A b Bz 54T Jit B
FEREBUIAR BT CD44 ,CD71 Hip ik \DAB & 5387 &
CRMNIEFT A D R BLR IR DL R (FITO AR ic i 41
B IgGC LR ED

1.2 RBickied BRI .S 10%FBS. 100 U/
ml HRE M 100 mg/L 555 K DMEM, 5%
i 359 . 1 EGF \BPE Ml K-SFM #% H 491 Bt ] 5 10 85 55
W EGF ¥ 4 20 ng/ml, BPE ¥ 4 75 pg/ml, il

FHEE 00 U/mD AR K (100 mg/L) ,

1.3 X BMSCs # 4 & 4L B35y THEK&
PER SRR S 1B 2 0k R A AT g R 44 D KB B
25 10 ml(JF & 200 U/ml i), RITEEHEE
DESBERAEHEAZAE. ZET 2 000 r/min &
OB BEW 5 min, 3% FIH AR I 4141, PBS Bk ik U E
Yy 2 WG ILE DMEM il B 20 i 2 900, W0 1 2% 1%
AT R 1. 077 g/ml B Ficoll-Paque #k
E 40 B 3 5 VR Y B0 A L 1 200 r/min B0 30
min, /PO U R D2 55 IR A A% 40 A 2 4 Al L E i
i DMEM ¥k 2 W AR 40 M . 8 B T 25 i 35 95 W
e, I 20 B T BB T B L1 X 10° /em® B FD T 25
em® SRR IR, 37°C 5% CO, M AR JE 44 F
FE G R A8 h JE IR R L 7 2 R U RE A0 S
TR 3~4 d IR — P B LR MG RE4E L, 5] B A
2 WM (Olympus [X-70) F W2 40 iy 2 25 78 1k K
BTSN A MRS = 90 % L 0. 05 % B (1
fiti/0. 02 WEDTA E iR 4% 1+ 3 LBHERIEIE,
B 2 AR5

1.4 X BMSCs 9% $riF F 3% B 2 AR

BMSCs, % 510" /ml #9 % B 35 Fp F 24 FL K5 IR
LN 4 L B4 6 fL.24 h S W2 AL B R T
SAIFE VLR 4 20 55 3% W b 35 5% . K-SFM + EGF +
BPE .DMEM+ EGF .K-SFM+ BPE . DMEM-+FBS,
B3 d W1,

1.5 K BMSCs #9 4£ K3 145 & & 2n o & A S 2
1.5.1 BAFWE WK FREH P S H7EEE
AH 2% i BE T R AN T S AR 1

1.5.2 AK#%& W2 f0R BMSCs, #% 110"/
LY FEHE R T 96 FLEE SRR, 40 4 2, B4 24
FLL B A B3R 4 BRI ARG 32 . 2 )5 B HEL 3
FL 20 60 JR il 9 A J AT A B R A A LR 3 d
W1 UK AR 2 ER s SR RT3 DL 22 i 4 i
LN

1.5.3 @ik ALE WL 2 LR BMSCs. R H
EnVision 5 1 Y (0 BEAT 5252 40 A Ak 27 e (5, 7™ 4%
it B8 Maxim A28 £ AR A PR 25 ) 24 B 4 928 4 i Ak
e R & U B ERAE, — B BT A CD44,
CD71 Bk, TAEHE 1 : 50, B M FEBR 9, T

YEHE 12 50, “R I (DAB) B, A ARE
Yo Hm a1k,

1.6 #FFERBmMBRI»NER

1.6.1 #E@aft¥ie HBUEFRFRESE 7.14
R4 A0, 7L 1.5, 3, —P 8 BT 4n i /i &
M (cytokeratin, CK) M5 BEHLIA, TAEWE 1 ¢ 50,
THUORAEBUR B, TAEHRE 1 - 50,

1.6.2 MA@ BUEFEREH 7.14 K
Y45 L0, 0. 05 Y0 AR il /0. 02 0 EDTA 2 il 1H
16, PBS PE% 3 WK, EEAILE 100 pl, & 4153 5
A b Bz e S AR Y CKOCTAEW B 1 : 100 M
| B BE TR (epithelial membrane antigen, EMA, T.
YEWREE 12 50).,4°C B%H 30 min, PBS YEi& 3 %K. il
AR BRIR DL R (FITO) bRic 19 E 51 B 1gG (T AE
WL : 10),4°CHOLIHHE 30 min, PBS ¥E¥ 3 K
Jo L H AN E 400 pl, BN 1X10°/ml, Ji 240 i
¥ (Becton Dickinson) ¥l , 4% [ XF HE . A i —$ip Ml
XFRE FITC FRicd B9 —9i .

2 & R

2.1 HBIEAEZHBEAR

2.1.1 JFER¥EHF A BMSCs A SHEA
0 M SR T 24 h H ERIG BE AR B A —, B
JERERAR 48 h JE I L B 2 BT AN L R A 4
Lt R 2 A O R R IR A 5 72 b O RE A i B G 3
JIEIEY S = o2 o ST U NP N7 N A R 10 S S g



+ 860 -

W TUREE R 2006 4E 8 H LA 27 &

ML RULH AR, i R RIE, D R
VNGRS ES DA Y i X e AT

8~10 d I, 4 Jifg 2 HE 70 42 9% rhos , JAT 161 40 0 12 e b
R EHIRHES (B 1A

1 R BMSCs B & HHE
Fig 1 Morphology of canine BMSCs

A:10™ day after primary plating( X 100) ,arrow indicating the center of colony ;B:3™" day after passage plating( X 400) ,arrow indicating the di-

viding cells; C: 7" day after induction( X400). Arrows indicating the differentiated cells with round or oval shape
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Fig 2 Growth curve of canine BMSCs

treated with different media
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immunocytochemistry staining of passage 2 canine BMSCs
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Fig 4 CK immunocytochemistry staining
of canine BMSCs on the 7" day(A) and
14" day(B) after induction( X200)
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2 TUM5E ., EGF 541K 1H ) EGF Z K45 &
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A A B 0 A3 A AR B A AR AN W] . BM-
SCs MBSk E—MERMER, 2ZMHHES
Mg AR . p—HEANRERDBESH ok, &
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growth factor-8, TGF-B) i & R # 4= K A F (insu-
lin-like growth factor,IGF) %%, £ 5 EGF 3t [ 1E
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